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of electrically energized machines, appliances and equipment 
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To Minimize Contact Arcing 


Components For Television 





what is the Belden 
CONNECT-A-CORD? 


CONNECTOR CONDUCTOR PLUG 


Users want this new advantage — 


It’s a new idea still, as a result of a re 
cent survey, 24% of the lamp users were 
already found to be in favor of the advan 
tages of the Belden Connect-A-corD. 


This new Belden product is no “‘postwar 
dream.”’ It is already engineered — and only 
offered after a thorough check which has 
shown conclusively that your customers want 

the Belden Connect-A-corD on their better 

electrical equipment. 


FOR ALL YOUR NEWLY DESIGNED 
APPLIANCES — Belden Connect-A-corD 
] Provides a cord for every appliance or tool 


detachable at the appliance end as well as the 
plug end. 


2. Available in various lengths and colors to fit 
any installation. 


3 Easy to replace—- eliminates dealer cord repair 
service. 


4 Simplifies line assembly operation. Simplifies 
packing and display 


5 Provides a NEW SALES FEATURE. 


There is something new in cords! Belden-developed 
connectors and appliance outlets make possible the new 
Belden “‘Connect-A-corD.” Styled to your particular re 
quirements, the Connect-A-corD simplifies cord assembly 
problems — eliminates dealer complaints due to costly cord 

service — gives customers new satisfaction in your products. 

A worth-while sales feature— promoted by consistent 
national advertising. Get information on the new Corditis 
free Connect-A-corD today. 


Belden Manufacturing Company 
4633 W. Van Buren Street, Chicago 44, Ill 


beliden 


CORDS 





Announcing a SLESENED BEARING 


for wider application .. . 


The originator and largest maker 
of self-sealed ball bearings 
offers further improvements, ad- 
vanced design, for an even great- 
er range of operating conditions. 


Since New Departure introduced the first self-sealed ball 
bearings less than two decades ago, pyramiding demands 
have required the production by this company of more than 
75 millions of these bearings. Better than words, such figures 
tell the story of the excellent service ND-seal bearings have 


delivered in virtually every kind of industry. 


But, New Departure has never been content to let “good 
enough” be the final word. Now, with basic principles re- 
tained, an improved bearing is offered, having a new, even 
more efficient design of seal. This new seal not only prevents 
entrance of dirt or leakage of lubricant at low speeds or any 
mounting position — but, it is relatively frictionless and 


extremely efficient at very high speeds. 


. . « AND in addition 


a method is provided in these bearings whereby fresh does it involve the use of nipples, grease passages, 


lubricant can quickly revitalize the old, thus vastly plugs or removable seals. Further details will gladly 
extending their utility, and particularly where operat- be sent upon request. Ask for pamphlet IB. 


ing conditions are unusually severe. 


This method of refreshing the lubricant does not re- 


quire removal of the bearing from the housing. Neither 
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Billions of $'s in Postwar Prosperity 


Will Stay Locked Up... Unless We All Help to 


Solve Industry’s No. 1 Problem 


... creating more jobs with high wages by producing 
more and better products at a lower cost 


In spite of the pent-up demand created by the past few 
years of high earnings and restricted purchasing — 
John Q. Public is going to be mighty cagey when it 
comes to cashing in his war bonds or depleting his 
Savings account. 


The great amount of publicity given to the develop- 
ment of new products has sold future buyers on the fact 
that American industry and genius will soon deliver bet- 
ter, new products ata lower cost. And, having done with- 
out this long, John Q. Public is going to “wait and see.” 


Realizing this fact, leading manufacturers of produc- 
tion and processing equipment are modernizing their 
designs with every determination of helping to solve 
this vital No. 1 problem of all industry. 


Business leaders know that only through soundly 
stimulated demand can they create increased produc- 
tion —and provide more jobs with high wages. 


Century Motors Help to Reflect Lower Costs 

Of course, machine tools and other processing equip- 
ment will play an important part in building and main- 
taining postwar prosperity — but electric motors are 


production tools, too, because they are a component 
part of the machines they drive. 


Century Motors offer specialized advantages such as 
—a wide variety of motor types to match the functional 
characteristics of production operation—unusual free- 
dom from vibration that contributes to closer tolerances 
in high speed, precision production—motor protection 
features that mean uninterrupted production in spite of 
hazardous atmospheres—permanently quiet operation 
that results in less waste of human energy—and many 
other specialized features that reflect lower final costs. 


Century's Organization Helps, Too 

Century's national organization of Motor Specialists 
has long helped appliance manyfacturers and machine 
tool builders to effect savings in original design and in 
production output costs. They can help you best when 
your machines or your products are still in the blue- 
print or experimental stage. 


Everyone Benefits from Century's Performance 
Whether you are a manufacturer of consumer prod- 
ucts or industrial equipment, a wholesaler or retailer— 
you, too, have a direct or indirect stake in how well 
Century Motors can help others in solving the problem 
of delivering a better product at a lower cost. 
Act Now — If you are a manufacturer of Motorized 
Equipment or Appliances, it will pay you to call your 
nearest of Century's 31 branch offices, 


CENTURY ELECTRIC COMPANY « 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. Y. Accepted under the Act 
of June 5, 1934, at Philadelphia, Pa., authorized July 20th, 1934, Vol. 35, No. i 
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IN THE FIELD OF RADIO NOISE ELIMINATION 
TOBE IS THE ACKNOWLEDGED LEADER 


O™ engineering result of the war is increased knowledge of 
radio interference problems. It will never be lightly 
treated again. No engineer can tackle the development of an 
electrical design without giving due consideration to minimiz- 
ing the radio interference it creates in operation. Specially de- 
signed filters, to be built into electrical circuits, can usually solve 
the problem of radio interference. 

Here at Tobe is a great storehouse of knowledge in this sub- 
ject. It is sound knowledge, gained by the most intense interest 
and experience of any company in the field. 

Tobe Filterizing is a copyright term. It means that Tobe 
knows how to “‘filterize” man-made radio noise. Why not make 
use of this valuable 16 years’ of experience in your own engin- 
eering? Place your reliance on Tobe and the famous Tobe 
Filterettes. Send us your problems now. 


TOBE DEUTSCHMANN CORPORATION e CANTON, MASS. 


PREQUENCY i” MEGAC YCLES 
45 2 4 £6 2 4 66” 


A es AL 
ee ed Shale 
Lh ocledichiieedieeenbeobseid nantes 


$ 


Length 


ATTENUATION IN OBS. 
s 84 


Overall length. .6144” 


A SMALL PART IN VICTORY TODAY — A BIG PART IN INDUSTRY TOMORROW 
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Plastic electric control grips, designed, 
molded and assembled by Plastic Man- 
ufacturers, Inc. for Sperry Gyroscope 
Company. They typify a wide range of 
war products that suggest peacetime 
applications. 


When LIFE DEPENDS 
ON -S—P_€-€_-D! 


No one has higher regard for the 60th part of a 
minute than the turret gunner in a military plane. 


These molded plastic gun grips reduce time- 
consuming motions for him by providing fingertip 
control over a variety of tasks. Multiple.switches 
incorporated in each grip permit the gunner to 

© operate sighting mechanism of the turret... 

© fire a pair of machine guns... 

© maintain communication with crew members... 


An automatic safety switch prevents unintentional 
firing of the guns. 


The plastic material used has dielectric properties 
which make insulation of switches unnecessary and 
prevent short circuits. It is outstandingly good for 
extreme high and low temperatures. Grips have 
high impact qualities and durable finish, are light 
in weight and have a “comfortable feel”, 


Engineering “know how”, molding experience and 
modern facilities enable us to produce and com- 
pletely assemble precision parts and 
products in volume for military needs. 
Perhaps this combination can provide 
solution for some of your product 
problems—now and post-war. 


TRADE MARK 


Send for a copy of Folder File EM 1, outlining our plastic services. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle 
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Sealing OIL in and AIR 


This shaft seal for an automobile fluid-drive coupling, 
representing one of the toughest bellows problems ever 
solved, stands as convincing evidence that Clifford is 
your best bet for all bellows problems, hard or easy. 

This was the problem: —To produce a shaft seal that 
would not only seal the fluid in, under high tempera- 
ture, heavy pressure and severe vibration conditions, 
but also prevent air from being sucked in when the motor 
was idling in very cold weather. 

How Clifford solved it: — Others had tried to lick 
this problem and failed. To solve it, Clifford pioneered 
the process of silver-soldering thin-walled metal bellows 
to the end-fittings and flame-hardening the steel nose 









ANOTHER 


CLIFFORD FIRST 
with 


HT Jdraulically- Formed 
Bellows 


out... at sub-zero to 500°F. 


The result: — This Clifford-engineered unit can with- 
stand temperatures ranging from sub-zero to 500°F. 
and pressures up to 100 p.s.i. Solving tough bellows 
problems has equipped Clifford to engineer and manu- 
facture in volume bellows seal assemblies for a wide 
range of temperatures and pressures. 

Other problems solved by Clifford Bellows Assem- 
blies involve controlling pressure or temperature — 
sealing rotary shafts or reciprocating valve stems — 
providing for expansion in pipe lines. Submit your prob- 
lem. We may be able to help you to prepare now for 
peacetime volume production. Aa. 


CLIFFORD MANUFACTURING CO. 


of the assembled unit without annealing the bellows. BOSTON 27, MASS. GIRESD 
C L ! - FO e D | CLIFFORD MANUFACTURING COMPANY 
l 568 E. First Street, Boston 27, Mass. 
First with the Facts on Hy- png send a a free copy of So 44-pg. Hydron Bellows Data Book. 
; ‘ ; . Nester on 
dr aulically-f ormed Bellows am interested particularly in shaft seals for application to 
(_] Air compressors C) Refrigerant compressors 
H Y D R oO AY | L) Fluid couplings - Textile machinery 
| (] Fuel oil pumps ) Torque converters 
| (_] Gear boxes ] Washing machines 
| {_] Paper machinery (] Water pumps 
| Other applications.. 
a DO ieriitbarbeoees sack 
Feather-weight .. . the First I no) desi head Rascaceeg eeicar se mre 
All-Aluminum Oil Coolers and 
Coolant Radiators . . . Made | COMPANY.......... 






with Hydron Tubing Brazed by 
Clifford’s Patented Method 
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MOLDED PHENOLIC 


- | RUBBER 
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THIN PLASTIC 


Cherry Rivets are used for all blind 
riveting. But a lot of smart producers 
—designers, engineers, manufacturers— 
are using these extremely versatile and 
easy-to-use rivets on jobs that are not 
blind at all. Cherry Rivets make pro- 


duction jobs possible with little or no 


= 


tooling or special set-up. Cherry Rivets 
can be used in soft or brittle materials 
that ordinarily can't be riveted at all. 
Cherry Rivets make most any job a bet- 
ter looking job even in hard-to-get-at 
places. It's all due to the Cherry method 


of upsetting—a pull instead of a pound. 


CHERRY RIVETS. THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS !SSUED AND PENDING 


If you think it sounds impossible read this 
book. Ask for Handbook No. A-43. Write 
to Department A-118, Cherry Rivet Com- 
pany, 231 Winston Street, Los Angeles 13, 


California. 


*Cherry Riveting—with a pull instead of a pound. 
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x Sipe wo Any failure of ““g nN \ ( 
t € electric motor which GOON HOUSEKERPIN 
IncONvenj = >, - 

niences and aggra- F. BY, a in St se DH 
vates the owner, ee Pe ee 


There’s no “heart trouble’”’ in 
that appliance -it has an 


EMERSON-ELECTRIC MOTOR 


Of course, n0 woman is going to take along a stethoscope when 
she buys a motor-driven electric appliance. But this much is 
true—what the beart is to the human body, the mofor is to the 
appliance. It's just smart buying and good common sense to 
make sure you get a strong, reliable motor—a motor that is 
precision-built to give QUIET, uninterrupted operation. 


If the motor in your appliance is an Emerson-Electric, you can 
be sure it will give you long, faithful service. Because Emerson- 
Electric Motors are made by the same people who make the 
famous Emerson-Electric Fans—many of which have been in 
operation 25 years and longer! 


wonty-cal oor be «~~ paged cp alata The American Way of Life Is Powered 
with Electric Moters 


Are you te modernize or build « new home? 
Write oy complete information on Emerson. Fer moro then $4 yours Emersen-Gloeiig Meters have been pre- 
Electric Kitchen Ventilating Fans and Home Cooler Fans. viding dependable power for mony of America’s best-known 


epplionces, and helped to build the reputation of their mokers. 
THE EMERSON ELECTRIC MANUFACTURING CO. 


ye ST. LOUIS 3, missOURI 
Brenches: New York + Chicago * Detroit + Los Angeles + Dovenport 
EMERSON <5 ELECTRIC 


MOTORS: FANS —wgg——  ——“jiie— APPLIANCES 


One of gq TP your f e 
Q series of “lure lans 
Qdverti P include 


Baeesn sen, 


the manufacture of motor- 
7 
cee ties driven appliances it wil] pay 
Magazine. VOU Lo investi, 
tigate Emerson-Electric 


[PPearing He 


Motors— made to &ive long, faithful 


Service without ‘heart trouble,’’ 
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There’s far more than wartime usefulness to Uni- 
chrome Alkaline Copper. Many plants are installing 
this output-boosting process today with a canny eye 
on civilian applications. They know that the greater 
speed and efficiency of this process .. . its money sav- 
ing features . . . will give them the inside track on 
post-war competition. Here are the production ad- 
vantages of Unichrome Alkaline Copper that merit 
consideration by any plant doing copper plating now, 
or planning to after Victory. 


Unichrome Copper deposits are exceptionally smooth 
and lustrous ... provide an excellent base for bright 
nickel without buffing. When plating over rough base 
metal, buffing is done in less time, using less pressure 
and fewer materials. 


In many plants today this process boosts production 
because of the excellent plating speeds obtained. Free 


TNICHROME 
Oppo 


é 
flO PROCESS THAT 


STEPS UP PLATING OUTPUT OF 
SMOOTH, DUCTILE DEPOSITS 


from scum, the deposit needs no activation before 
subsequent plating. Ordinary cleaning cycles are 
adequate. 


Heating requirements and heat losses are lessened in 
the moderate temperature bath—100° to 140° F. Bath 
is stable, has a wide operating range, is free-rinsing 
and doesn’t deteriorate or build up with carbonate. 
It’s easier on stop-off materials too. 100% anode and 
cathode efficiency. The solution contains no cyanide, 
is non-toxic, won’t attack clothing or equipment. 
Your existing facilities can be easily converted for 
use with this process. 


\ 


Send for this Descriptive Leaflet 


It gives all the advantages of Unichrome Alkaline 


Copper. . . as well as characteristics . . . plating 
speed tables . . . important technical data. Kindly 
outline your needs to assist us in answering more 
fully. 


Se 


ee 


NN 
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OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 
CHROMIUM PLATING for wear-resisting, oil- sUNICHROME RACK COATINGS specially form- 


retaining and other types of finishes. 
ating cycles. 


ulated to stand up under the most severe oper- 


rANOZINC for anodic treatment of zinc giving <:UNICHROME STOP-OFF LACQUERS AND COMPOUNDS 


greatly increased corrosion-resistance and an 


attractive black or yellow finish. problems. 


specially formulated to meet specific plating 


*xUNICHROME STRIP for speedy removal of cop- *UNICHROME CLEAR LACQUERS specially form- 


per, chromium, zinc, etc., from steel and cast 
iron without etching the base. 


ulated to meet specific finishing requirements. 


*rUCILON — a corrosion-resistant coating for pro- 


tecting surfaces against acids, alkalies, water, 


trkeo. U. S. Pat. OF. 


10 


gasoline and various corrosive chemicals. 
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CA Ly OPE Lh 


@ Up to 1940 when war construction 
began, Amphenol had a long, proud record of 
achievement in the production of electrical trans- 
mission equipment of the better—more critical 
—kind. Among other “‘firsts’’ Amphenol had 
developed, and built, the first ultra-high fre- 
quency cable. 

When production for the Air Corps, Army 
and Navy demanded precision far beyond that 
of civilian manufacture, Amphenol went to work 
exclusively for the Armed Forces... will con- 
tinue working for Uncle Sam until the last bomb 
burst. When that time comes, the years of ex- 
perience ‘‘under fire’, the broadened perspec- 
tive and knowledge will mean new and im- 
proved products, a source of supply of unlimited 
capacity. This is a rich background of experi- 
ence in the production of parts for the users of 
electrical transmission equipment in the elec- 
tronic, radio and electrical fields. 








AMERICAN PHENOLIC CORPORATION, Chicago 50, Illinois ¢ In Canada: Amphenol Limited, Toronto 
Connectors (AN, British, U. H. F.) © Conduits ¢ Fittings ¢ Cable Assemblies ¢ U. H. F. Cables © Radio Parts ¢ Plastics for Industry 





can be made to meet a wide 
range of insulation requirements! 


COMPRESSIVE 
STRENGTH 


C; 


44a 


THERMAL SHOCK 
RESISTANCE 


NIAAIAA, 


DIELECTRIC 

STRENGTH 
HIGH SOFTENING 

TEMPERATURE 


DURABILITY, 
PERMANENCE 
ACID, FUME , 
RESISTANCE 


Fortify Your New Products with Time-Tested Insulation 
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G-E oscillograph, 
Type PM-10, set up 
for tests with maga- 
zine film holder, 
driving head, and 
-@-c motor unit 









Portable oscillo- 
graph, ,lype PM-12, 
or general use 








ments are required 

















seremetic oscillo- 
geht Type PM-13. 

Starts sept gp os 
quarter cycle after 
isturbance Occurs 
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WEIGHS 10 POUNDS 


SIZE: ai by 4x by 14 inches 


where only two ele- 
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HIS 6-ELEMENT OSCILLOGRAPH was developed 

for use where light weight and small size are 
essential. It’s easily portable, to obtain “‘on the spot” 
photographic records of the characteristics or the 
performance of many machines and devices. Records 
simultaneous variations of six rapidly changing 
phenomena. Type PM-17; net price, $850, up. Write 
today for leaflet GEA-4331. 


IF SMALL SIZE IS NOT ESSENTIAL, HERE 
ARE OTHER G-E OSCILLOGRAPHS 


TYPE PM-l0—Records 6 to 12 phenomena simultan- 
eously. A large, multi-element, general-purpose 
oscillograph for a wide field of application. Includes 
simultaneous viewing with recording. Net price, 
$3160 up. 


TYPE PM-I2—Anyone can operate it. For work in 
the field, in the laboratory, or in the classroom. For 
either visual indications or taking oscillograms of 
current and voltage waves. Originally developed for 
school use, industry has found this 2-element port- 
able especially valuable for observing or recording 
welding current. Net price, $665. 


TYPE PM-13—Entirely automatic. Can take as many 
as 100 oscillograms of transients and surges without 
attention. Particularly useful for determining the 
sequence of relay and breaker operation and the 
effect on system stability. Net price, $2125. 


Our nearest office will be glad to help you select 
the right oscillograph for your specific requirements. 
General Electric Company, Schenectady 5, N. Y. 


BUY WAR BONDS AND KEEP THEM 


GENERAL ( ELECTRIC 


pares walt) 





Can You Cash in 
on the advantages 


of Stainless-Clad 


Steel? 


Nend for This 
New Booklet 
Now 


Hundreds of Uses for 
Granite City Superbond 
Stainless-Clad Steel 


Acid Tanks - Tubs 
Conveyors + Chemical Kettles 
Drums - Stills - Fume Stacks 

Linings - Pressure Vessels 
Tank Cars - Cooking Utensils 
Sinks - Cabinets 
Storage Tanks of all kinds 
Laboratory Equipment 
Building Fronts and Trims 
Fountain and restaurant 
equipment - Truck Bodies 


Bumpers - Accessories 


Facts you will want to know 


Both practical and technical, this Booklet 

EXPLAINS the many economical uses of Stainless-Clad Steel. 
SHOWS tests of the greater strength of SUPERBOND Stainless-Clad 
Steel after fracture, severe bending, and drawing. 

ILLUSTRATES welding methods. 

CONTAINS data on corrosion-resistance to a variety of reagents, and 
ANALYZES composition and physical properties of SUPERBOND 
Stainless-Clad Steel. 


TELLS YOU —This Booklet tells the ease with which this type of clad 
can be formed, punched, beaded, and fabricated. Even extreme drawing 
jobs can be drawn on the same presses and dies used for mild steel. 


IT WILL PAY YOU TO WRITE FOR YOUR COPY OF THIS BOOKLET TODAY! 


Granite City Steel Co. 


Granite City, Illinois 


Chicago + Cleveland 
Denver * Houston 
Indianapolis +Kansas 
City « Los Angeles 


Louisville * Memphis 
Milwaukee « Minne- 
apolis *« Moline «+ New 
York « St. Lovis 


GRANITE CITY STEEL 


HOT ROLLED SHEETS © COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS © PORCELAIN ENAMELING SHEETS 
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HOW TO GET 


LR solving a material problem, sub- 
stantial benefits frequently occur 
which are in addition to those origi- 
nally anticipated. Such was the case 
with the Warren Lamp Company, pro- 
ducers of the glass-bodied plug fuses 
illustrated above. 

The problem which this company’s re- 
search department set out to solve was 
to lighten the over-all weight of the 
plug fuse without sacrificing its quality. 
The reason for this attempt to lighten 
their product is obvious when you re- 
alize that it is the policy in the elec- 
trical manufacturing trade to prepay 
freight charges on all shipments up to 
100 pounds, 


As no other transparent material has 


the inertness of hard glass and as there 
is no satisfactory substitute for brass, 
the only part of the fuse that could be 
altered was the tip. 

In the past it had been customary to 
use another type of mineral-filled ma- 
terial for this fuse tip. However, after 
extensive experimentation, it was found 
that by changing to a cellulose-filled 
Durez molding compound a substantial 
saving in weight resulted. This was be- 
cause cross-sectional areas could be 
made much thinner due to the fact 
that the part molded from Durez was 
ten times as strong as the material pre- 
viously used. 

In addition to this weight-saving fea- 


ture, reductions in production costs and 


DUREL 


PLASTICS THAT FIT THE JOB 
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time were achieved through a specially 
designed molding process, which sub- 
stantially reduced the molding cycle. 
Another example of the effectiveness of co- 
operative effort between the design engineer 
custom molder and plastics producer 

The versatility of the more than 300 
Durez phenolic molding compounds 
in conjunction with the vast experience 
of Durez technicians make Durez’ serv- 
ices extremely valuable to the design 
engineer with imaginative ideas. You 
can count on the complete cooperation 
of the Durez staff at all times in helping 
you and your custom molder work out 
any materials problem which you may 
have. Durez Plastics & Chemicals, Inc., 


281 Walck Road, N. Tonawanda, N.Y. 
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The demand for Wilco tubing, wire and other products used in various electronic applications 
for the Army and Navy has caused the H. A. Wilson Company to increase its manufacturing 
facilities and develop new products and techniques. Both present and future customers will 
find these new Wilco developments of great advantage. 


The H. A. Wilson Company manufactures and is interested in receiving inquiries regarding 
the following products— 


WILCO RADIO TUBING 


Silver Tubing (Fine, Coin, Sterling) 
Gold Tubing (any karat) 

Gold on silver (on one or both sides) 
Gold on bronze (on one or both sides) 
Silver on copper (on one or both sides) 


Tubing made to order from special ma- 
terials or any combination of materials. 


WILCO RADIO WIRE 


Silver (Fine, Coin, Sterling) 
Silver-jacketed Invar 

Silver-jacketed Brass and Bronze 
Silver-jacketed Copper 

Gold Wire 

Gold on silver 

Gold-jacketed Bronze and Brass 

Any other type of jacketed wire desired 


Let us analyze your problems. Write 


THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 
Branches: Detroit * Chicago 


ELECTRICAL MANUFACTURING 





Plunger in | 
normal position 
at bottom of 
cylinder. 


Plunger after 
overload with 
armature at- 
tracted to pole 
piece, opening 
contacts. 
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aker is equipped with a time-delay tube. 
This operates so that the contacts open with a 
speed in inverse ratio to the amount of overload 
current passing through the breaker coil which 
surrounds the tube. The time-delay prevents the 


breaker from opening on sudden inrush cur- 


rents, but allows it to open on sustained over- 


loads. The plunger action in the liquid-filled 
tube shown at the left is the secret of how this is 
accomplished. The speed with which the plunger 
is drawn toward the pole piece depends on the 


viscosity of the liquid. 


By means of a special apparatus devel- 
oped by this company, the operator 
hermetically seals the time-delay tube 
in ONE SECOND by melting and 
spreading a drop of solder over the 
end cap of the tube. This is done by 
thrusting it into the field of a high- 
frequency induced current. 

Speed is necessary, since the tube 
is entirely filled with a liquid which 
would boil and explode the tube if the 


heat lasted too long. 





These soft iron pole pieces 
tell the story— 


XPERIENCE is a much used, and too often abused, word. Yet in 
any field experience is the only source of practical knowledge — 
the only sound basis for further advance. 


Measured in terms of time alone, the experience of the Simpson 
organization is impressive enough. For more than 30 years this 
name has been associated with the design and manufacture of elec- 
trical instruments and testing equipment. But the real value of this 
experience is to be found in the many fundamental contributions 
Simpson has made to instrument quality. 


The use of soft iron pole pieces in the patented Simpson move- 
ment serves as an example. An admittedly finer type of design, these 
soft iron pole pieces have been employed by Simpson to provide 
maximum strength as well as accuracy, and to achieve a simpler 
assembly that permits faster, more economical manufacture. 


For today’s vital needs, this experience enables Simpson to build 
“instruments that stay accurate” in greater volume than ever before. 
For your postwar requirements it will insure the correct interpreta- 
tion of today’s big advances. 


— SIMPSON ELECTRIC CO. 


5200-5218 Kinzie St., Chicago 44, Ill. 


oO 


INSTRUMENTS THAT STAY ACCURATE 


Buy War Bonds and V Stamps for Victory 


SOFT IRON POLE 
PIECES THE SIMPSON 
WAY.... 


Greater Accuracy — Sott 
iron pole pieces redistribute 
magnetic flux evenly. Simp- 
son Instruments provide ac- 
curate readings throughout 
an arc of 100°. 


Greater Strength — Pole 
pieces are used to anchor 
full bridges across top and 
bottom of movement. Mov- 
ing assembly is locked in 
permanent alignment. 


Smooth Walled Air Gap 
No cracks or irregularities 
to invite dust or other for- 
eign particles, which might 
interfere with movement of 
armature. Reamed to ac- 
curate dimensions after as- 


+ + 


Speed and Economy—Pole 
pieces are stamped, not 
machined. This is one of 
many ways Simpson has 
speeded construction, and 
lowered costs, of this basi- 
cally better movement. 


io} 
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= the strength of 


ordinary sand castings @ Uniform, dense 


grain structure @ Gas, air and water- 
tight @ Require a minimum of finishing 
@ No sand @ Long tool life e Readily 
machinable @ Consistent dimensional 
accuracy @ Smooth, fine-textured finish 
e Available in Copper, Brass, Bronze 


and Special Copper Alloys 


AnaConpA THE AMERICAN BRASS COMPANY ~ Waterbury 88, Connecticut 


Anaconda Pressure Die Castings are illustrated on the following page. 





Pass most of the advantages of 


other types of die castings—plus higher strength, 
higher resistance to impact, greater hardness and 


« of a Pressure Die ductility, and a high degree of corrosion resistance 
Hot Pressed Fore: 

sag as illdistrated OP the previ- ® Adaptable to intricate coring and a wide range of 
im) 


ssible 
. dicates a po 
— eee) a: improved get 
n speed- -up» 
will 


If the us 
Casting (oF 


design possibilities @ Available in two Brass Alloys 


of 55,000 and 85,000 Ib. per sq. in. tensile strength 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 45155 














» The CMPC Development Engineer 























HE MAN who calls on you, in response to your request, is not just a 
ehaeas .. . he’s a CMPC Development Engineer. And . . . he’s 
not a one-man show. He’s one of a group of specialists in molded 
plastics . . . designers, engineers, laboratory technicians, production 
experts . .. men who have had years of experience in this important 
business of plastics molding. 


Through him your problems become the problems of this entire 
group and are given thorough study and analysis from every angle. . . 
ee — materials, design, molding, molding methods, and finishing. And the 
final recommendations of these experts are wholly unbiased, for CMPC 
molds all plastic materials and all three commercially important 
methods of molding are available . . . compression, injection, and 
transfer. Your final cost estimates will be based on the material and 
method that will insure your utmost satisfaction together with maxi- 
mum efficiency and economy in production. 


If you’re thinking in terms of molded plastics for your postwar 
products, you'll find it extremely advantageous to call in a CMPC 
Development Engineer during the early stages of your planning. And 
remember, he’s backed by the largest, best equipped custom molding 
plant in the Middle West. 


CHICAGO 


MOLDED 


We fe yo PRODUCTS 
ck Wer" 
ge en nom EQRPORATION 


| : a ere , 1024 N. Kolmar Ave. Chicago 51, Illinois 
yg etayee 
Sy 


N, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 








COMPRESSI 
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To users of your appliances or equipment, 
ELECTRIX soft-rubber plugs offer 
dependability and modern streamlined 
appearance. To you, they offer quick, 
easy assembly; superior features of 
design; and lowest cost per finished unit. 
ELECTRIX plugs are made and sold 
exclusively by U. S. RUBBER COMPANY, 
under our patents, and assembled in your 
own plant with machinery licensed by us. 


To our Licensees: Reconversion should find your 
ELECTRIX equipment ready and able to resume 
its regular peace-time job. Check it NOW! If it 
needs repairs, get in touch with us. We'll service 
it without charge. 
piste sh — Reconversion, too, will find us ready with sound 
Nie lama improvements in plug design and assembly oper- 
ations. We'd like the opportunity to explain them 
when the time is ripe. 


2 ONT eh) 
eS tie 


Now roe’ - 


URES* 
+ FIXT secteret 


for manw 


_ PAWTUCKET, R. I. 
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a rolling stone gathers no moss 
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and unreliable insulation on your appliances gathers no i 


friends. Macallen is a synonym for reliability in elec- 
trical insulation. For over 50 years we have specialized 
in processing Mica into the most efficient forms of insu- 


lation obtainable. 


When you think of MICA think of MACALLEN 
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e « « @ transformer headed for 65,000 feet 
“altitude” ... at 350 degrees temperature! 


And to top it off, it had to be “lighter than anything on 
the market,” *they said. What, we asked, was it for? They 
couldn’t tell us, and we don’t know to this day, but we do 
know it was badly needed. 


“It has to operate not only on a 60-cycle current at ground 
level, but from 400 to 2600-cycle current, and what’s more, 
at a simulated altitude of 65,000 feet.” 


Thermador built this special transformer equipment. It 
passed the above,mentioned requirements. That wasn’t 
enough. They gave it another test, in which they changed 
the temperature from ambient (the temperature of a fairly 
warm room) to 350—in two hours. It passed that test, too. 
This is all we know of one of the most mysterious jobs 
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it “LIGHT FANTASTIC”! 


we ever did, in the not-mysterious method in which we 
built all of our tansformers. 


“For reasons of military security names cannot be given. 
BUY WAR BONDS 


THERMADOR 
TRANSFORMERS 


DEFEAT HEAT « COLD « HUMIDITY 








THERMADOR ELECTRICAL MANUFACTURING CO. 
5119 SOUTH RIVERSIDE © LOS ANGELES 22, CALIFORNIA 
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Will 2,000,000 New Irons 
Mean 2,000,000 Satisfied Customers? 


Yes, indeed, they'll be satisfied—because those irons will give fine service, due to 


their Nickel-Chromium elements. A lot of them will have Chrome! elements. Chromel 


is the original Nickel-Chromium resistor, you know, and thus set the pattern. It was a 


happy day, for millions of folk, when Chromel came along, about 37 years ago. 


You're smart when you specify Chromel, for resistors or heating elements. (There's 


a lot of useful data in Catalog-M.) 


RESISTIVITY @ 68°F 


WIRE 
(C.M, Ft.) 
Chromel-A . . . . . . 650 Ohms 
Gheemele . le lel wl SE Chems 
Chromel-D . . . . . . 600 Ohms 
GCoptl- s 2 6 0 0 0 st eee 


HOSKINS MANUFACTURING COMPANY, 
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RIBBON 
(Sq. M. Ft.) 


510 Ohms 
530 Ohms 
471 Ohms 
231 Ohms 


HOSKINS 
CHROMEL 


ELECTRICAL HEATING ELEMENT 


WIRE 


DETROIT 8, MICHIGAN 
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WILL remain flexible, withstand high WON'T bruise or fray, stiffen, break 
dielectric, high humidity, down under high dielectric, 


moisture, solvents, twisting, bending. rough handling, twisting or bending. 


FREE FOR YOUR ASKING. A Sample Card of Varnished Tubings; samples to fit Pree rt 
B&S wire 220 (.032 } to £0 (.325 ) a Wall Chort with quick easy to read feference tables 
Malas lg Mel ate Me a eee a ae Ma 
ematical tables, tap drill sizes, standards of varnished tubing sizes Wax and Compound 
Guide Book and the M-R Book of Electrical Insulations 

ALL ARE FREE FOR YOUR ASKING WRITE FOR THEM ON YOUR LETTERHEAD 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 


aide Me et mee) ee eda] A PARTIAL LIST OF M-R PRODUCTS ioe Me ie br MP eT eT 
Insulating Papers and Twines Toe te te ttt eT Asbestos Sleeving and Tape 

Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings eatery Mig Ss UT 

et ey es he ee TL] rt Meet tet ed eel L 

Transformer Compounds Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 
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A “Must” arama 
for Welding ra ORY | 


RESISTANCE 


Engineers .. WELDING 


K 


MALLORY 


RESISTANCE WELDING DATA BOOK 


RITTEN by experienced welding engineers and metallurgists, this new edition of 
the practical Mallory manual covers every phase of resistance welding . . . provides 
factual answers for hundreds of questions. 


Included in the Third Edition Mallory Resistance Welding Data Book is material on 


Welding Principles Controls and Timing Devices Cooling Methods 
Heat Generation Electrodes Applications 
Resistance Welders Timing Special Processes 
Resistance Factors Pressure Electrode Alloys 
Current Requirements Definitions 
Materials to be Welded: Ferrous and Non-Ferrous, Plated and Coated 
Do’s and Don’ts of Resistance Welding 


This new Data Book is replete with tables, charts, diagrams and photographs of opera- 
tions illustrating correct methods of welding. It will be sent gratis to resistance lie 
engineers when requested on company letterhead. Price to students, libraries and schools 
is $2.50 per copy, postpaid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


P.R. MALLORY & CO. inc Standard 
M yy | a @) R Resistance Welding Electrodes 
: z | 


io 





28 ELECTRICAL MANUFACTURING 





He’s TWICE the Man 





when you start him 
driving 

AMERICAN PHILLIP 
SCREWS 


Take him off the slow, dangerous, high-cost drudgery of drivin § 
slotted screws. Put him on the trigger-end of a 4-winge 
Phillips driver and start him driving American Phillips Screws. 


He'll do better work . . . because he won't make false starts, or split screw-heads, 
or slash up his work or himself. And he'll increase his production as much as 507% 
. . . because he won't fumble or drop the screws, or drive them crooked .. . 
and because he will command the super speed of power driving. Every American 
Phillips Screw drives straight because the screw and driver align themselves into 
a single unit that can’t disengage until the screw-head is turned up tight. 


THAT’S WHY AMERICAN PHILLIPS SCREWS COST LEAST TO USE 
UNDER ANY CONDITIONS . . . NO MATTER HOW FEW ARE USED 
. .. WHETHER YOUR BUSINESS IS LARGE OR SMALL. 


And there are still more reasons why leaders of American industry make 
American Screw Company their No. 1 source for Phillips Screws. American 
has had long experience in Phillips production. American maintains adequate 
nationwide stocks . . . and every screw is American-inspected for fitness of head, 
thread, and point. NOW see how American oe screws Can serve as one of 
your chief weapons to fight the costs of the future. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 





AMERICAN 
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Ti of the many unusual springs made 
by Muehlhausen is this compression spring which 


serves as an extension spring—designed for appli- 
cations requiring an unusually high factor of 
safety. Interlocking drawbars— passing through 
the spring and looping around opposite ends— 


absorb the pulling force by compression instead 
of extension, and prevent a total separation of 
the suspended parts, should an extreme over- 
load cause spring breakage. 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 
800 Michigan Avenue, Logansport, Indiana 
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WAR 


TUNE IN 


Supplying the precise type of wire and cable to 
meet the specific problem of your product is a 


‘speciality of Auto-Lite. Years of experimentation 


to achieve characteristics like increased heat re- 
sistance and improved performance lie behind 
every reel of Auto-Lite’s electrical wire and cable. 


lead in, hook-up, derials, 
including insulated and 
metal shielded types. 


Ample manufacturing facilities permit custom- 
made production whenever necessary, and a 
firmly established reputation for dependability 
assures specified performance. 

For help on any wire or cable problem that you 
may have, write to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 


Se ie 
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Wire and Cable Division 


PORT HURON, MIC4. 


“EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 
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'WE_DON'T MIND IF YOU READ OUR MAIL 


_ For it points out facts that we already know ... and want you to know. 
___ Five years ago, Sundstrand installed gibs and retainer plates made of Laminated 
-INSUROK in their pneumatic sanders. And in those five years, not one replacement 
was needed for these two vital parts. Some of these sanders worked in water... 
some in solvents ... others finishing dry woods and metals. 


Yet this is not a strange story with Laminated INSUROK. For parts made of 
INSUROK are ready, willing, and able to take the abuse of hard work. 


There are many grades and types of Laminated and Molded INSUROK. And 
Richardson Plasticians combine years of experience with the working knowledge of 
designers and manufacturers . . . a combination which allows INSUROK to meet 
practically every industrial requirement. Richardson will be glad to work with you 
in redesigning an old line of products, or in designing the needs of a new line. Write 
for complete information. 


She RICHARDSON COMPANY 


ELECTRICAL MANUFACTURING 











SATISFYING THE WORLD’‘’S 


INVISIBLE 


@: every American vessel in dangerous waters 

y is a broad band of “invisible armor” — the elec- 
trical field of a DeGaussing belt — protecting it against 
magnetic mines. 

These mines took a terrific toll of shipping early in 
the war. Buried deep in the sea they were difficult to 
detect and remove. Any ship passing within the mag- 
netic field of a mine detonated it; force of the explosion 
was sufficient to crumple steel hulls many feet away. 

Prompt installation of DeGaussing equipment was 
the answer to this enemy weapon. Star was called upon 
to help. Here again the U. S. Navy was a “tough cus- 
tomer’ to satisfy — the Bureau of Ships demanded motor- 
generator sets that established new standards for com- 
pactness and ability to resist shocks and strains; called 
for quick delivery. 

While the Navy does not endorse any product, the fact 
that Star was able to design and build the special equip- 
ment for DeGaussing installations, and maintain unfail- 
ing delivery schedules, is ample evidence of the high 
engineering skill of this organization. That engineer- 
ing skill is available for your use in solving industrial 
motor problems. Star Electric Motor Company, 
200 Bloomfield Avenue, Bloomfield, New Jersey. 
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TOUGHEST CUSTOMER 


ARMOR 






























Let Us Help Solve Your 
Special Problems 


Motor-generator set, above, was designed 
and built by Star to meet special U. S. 
Navy requirements on voltage, compact- 
ness, resistance to shocks and strains. Oc- 
cupies only half the space required for 
comparable sets. 


Star’s record in designing motors and 
generators for many Navy needs is proof 
of our ability to solve your difficult motor 
problems. A standard Star (4% to 200 
H.P.) may handle your job; if it doesn’t 
we'll build one that will Discuss your 
post-war plans with us now. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 















STOP 
GRAWLING 


Twin-Fast’s parallel twin threads terminate at the 
axial center of the screw in a sharp, single, centered 


point— preventing ‘‘crawling.”’ 


At first pressure, Twin-Fast enters the material and 
drives straight — with a clean, cutting action. Eliminates 
“crawling” caused by the eccentric movement of the 
conventional, single thread, ““gimlet point” screw. Twin- 
Fast tends to prevent misalignment of assemblies and 
assures neater fastenings at a saving in time, labor, and 
materials. Yet Twin-Fast Screws cost no more than 
ordinary wood screws! 


We've an illustrated booklet and samples which we'll 
be glad to send you. Just drop us a line, today. 


OTHER TWIN-FAST FEATURES 


Twin, parallel threads pro- Cylindrical construction 


vide twice the thread pitch of 
ordinary screws. Driving time 
and costs are cut in half! 


Relieved shank diameter 
prevents stresses which might 
cause immediate or eventual 
splitting or fissures, 


BY ALL MEANS 
BUY BONDS! 


PATENTS 2,314,390, 2,314,391; 
OTHER PATS. PENDING 


(not tapered) increases thread 
area for tighter seating, greater 
holding power. Often, fewer 
and shorter screws may be used. 


Twin-Fast Screws come in steel 
or brass with round, flat, or 
oval beads — standard sizes and 
thread count. 


THE BLAKE & JOHNSON COMPANY §': 


WATERVILLE |(CONMECTICUT 
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Clectionie Feat 


S alloy steel specialists, one of our jobs 
for many years has been the research- 
ing and commercial development of spe- 
cial electrical materials—highly individu- 
alized alloys which have helped many a 
designer to realize in fact what he hoped 
for in theory. We developed a number of 
these materials, and some of them are at 
the heart of the war’s most valuable con- 
tributions to the electrical and electronic 
sciences of the future. 


ARE AS LIWNITLESS AS SPACE 


The Allegheny Ludlum line of finely de- 
veloped silicon steels, high-permeability 
and high-resistance alloys, and glass-to- 
metal sealing alloys is most complete. 
What’s more, it is backed by exhaustive 
data on characteristics and performance, 
and amplified by full technical coopera- 
tion. ®Whatever you want to do, electri- 
cally or electronically, let us work with 
you. Allegheny Ludlum Steel Corporation, 
Brackenridge, Pa. 


ALLEGHENY LUDLUM 


Diypliir le te Eleitiical Guilty 


ALLOYS DEVELOPED AND PROVED FOR SPECIAL CHARACTERISTICS 


W&D...9576-B 





ee , 
A name worth 
remembering” 


Fairbanks-Morse 


To search constantly for ways to improve is a basic Fair- 
banks-Morse policy. Development work goes on con- 
tinually in our research laboratories—in good years and 
bad, in time of peace and in time of war. During the 
months and years ahead this research will yield a rich 


harvest to users of industrial equipment. 


General Sales Manager 


FEATURES OF THE NEW 


Fairbanks-Morse 


GENERAL- PURPOSE MOTOR 


e@ It is a 40° C. motor. 
e It is a protected motor. 


e It has an optional conduit box 
assembly. 


e It has cross-flow ventilation. 


e It has ball bearings, sealed in 
and protected. 


e@ It has the exclusive Fairbanks- 
Morse Copperspun Rotor. 


Diesel Locomotives - Diesel Engines « Generators ot ab rs 


Motors +« Pumps - Scales « Magnetos 
Stokers « Railroad Motor Cars and Standpipes Fairbanks, Morse & Co. 


Farm Equipment Chicago 5, Illinois 
BUY MORE WAR BONDS 


© 1944. Fairbanks, Morse & Co. 
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HIGH DIELECTRIC STRENGTH 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 


COMPRESSIVE STRENGTH 


TENSILE STRENGTH 


FLEXURAL STRENGTH 


IMPACT STRENGTH 


STABLE OVER A 
WIDE TEMPERATURE RANGE 


Many More Properties—Combined 


F ALL man’s inventions, one of 

the greatest, universally, was Edi- 
son’s incandescent filament... a fine 
thread from which a new pattern of 
life was woven. 

Edison simply experimented with 
known substances until he found one 
that met his singular requirements. 
You may have material problems, too. 
However, knowing your requirements, 
you may find your special answer in 
technical plastics. 


If excellent electrical properties, re- 
sistance to corrosion, mechanical 
strength, easy machineability and 
many other combined characteristics 
are desirable, our type of technical 
plastics—Synthane—can be very help- 
ful to you. 


You are invited to send for the com- 


plete Synthane catalog and compare 
your needs with Synthane’s advantages. 


Synthane Corporation, Oaks, Pa. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS -RODS - TUBES + FABRICATED PARTS MOLDED-LAMINATED - MOLDED-MACERATED 


Plan your present and future products with Synthane Technical Plastics 





A eomparison of SYNTHANE TECHNICAL PLASTICS with 
eertain metals, debunking a popular notion that plastics 
being “‘magie”’ can be used indiscriminately 


I IS CHARACTERISTICALLY HUMAN to back a winner .. . to ascribe pre- 
cipitately to vitamins or sulfa drugs or plastics more powers and claims 
than sober research can keep up with. Plastics have their possibilities 

. and their limitations. Good design is the reward of knowing both. 


Plastics are doing many jobs that metals used to do, especially since 
certain critical metal shortages have cropped up. But, basically, plastics 
are not substitute materials. Correctly applied, they should and do 
stand solely on their own merits. 


INTERESTING COMPARISONS TO PROVE the point can be made between our 
type of plastics—Synthane—and certain metals. Synthane is made by 
applying heat and pressure to paper or fabric impregnated with thermo- 
setting resins. It is non-metallic, a fact which should at once suggest uses 
fundamentally different from those of metals. Actually, Synthane is an 
excellent electrical insulator, and so you find it in hundreds of radio and 
electrical products and applications, not in place of metal, but to insulate 
metal. That does not imply Synthane cannot replace metal. As a matter 
of fact, Synthane has taken over for metals in pulleys, bearings, panels, 
structural members, scales, dials. The reasons can usually be traced to 
one or a combination of the many properties of Synthane technical 
plastics. 


ONE OF THE PRINCIPAL REASONS ct present is light weight. Synthane has 
a specific gravity ranging from 1.20 to 1.70, about half that of aluminum, 
less than magnesium. So in many unstressed parts for aircraft Synthane 
is a logical consideration. 


SYNTHANE LAMINATED PLASTICS GENERALLY have lower mechanical strength 
than metals for a given cross section. For example, an approximate 
comparison might read like this: 


Tensile Strength Compressive Strength 

(p.s.i.) ultimate (p.s.i.) 
Alloyed Aluminum 16,000-60,000 9,000- 47,000 (y) 
Brass 40,000-80,000 28,000-126,000 (u) 
16,000-—45,000 80,000-—200,000 (u) 
8,000-12,000 30,000- 50,000 (u) 


(y—yield strength 
u—ultimate strength) 


Cast Iron 
Synthane 


IT IS IMPORTANT, HOWEVER, TO REMEMBER that on a weight basis, 
Synthane may be stronger though redesign of a part for plastics may 
be necessary. 


HARDNESS IS A PROPERTY in which another interesting comparison of 
Synthane with metals can be made. Brinell hardness, tested with 500 
Kg. load, 10 mm ball, shows approximately these values: Alloyed alu- 
minum 45-110, Brass 95-150, magnesium (drawn annealed) 29, an- 
nealed cast iron 77, Synthane 24-40. 


BEHAVIOR UNDER TEMPERATURE CONDITIONS is characteristic of Synthane's 
non-metallic composition. For instance, whereas the thermal conductivity 
of aluminum alloys may range from .20 to .54 calories per second per 
square centimeter per centimeter of thickness per degree C., Synthane's 
thermal conductivity is about .0005 to .0008. The coefficient of thermal 
expansion of Synthane is about .0000140 inches per inch per degree 
F., approximately the same as alloyed cluminum, slightly more than pure 
aluminum, copper, brass. 


CORROSION RESISTANCE IS A SUBJECT of such complications as to tempera- 
ture, degree of concentration, and type of agent that any comparison 
with metals would necessarily be lengthy. Synthane does resist corrosion 
from water, many acids, oils, and salts, and to a greater or lesser extent 
than metals depending on the metal with which it is compared and the 
corrosion conditions. Synthane is extensively used as a corrosion resistant 
material. 


APART FROM ITS PHYSICAL, CHEMICAL, electrical and chemical properties, 
Synthane may be easily and quickly machined by ordinary shop methods, 
a point which may occasionally influence selection when other factors are 
the same. And, just as metals are cast for economy in large quantities, 
so Synthane is available in two molded forms, molded-laminated and 
molded-macerated, for economy of duplication. 


OBVIOUSLY, IN CERTAIN CASES there can be no question of whether to 
use Synthane plastics or a metal such as when the material must be an 
electrical conductor or an electrical insulator. In other cases, weight or 
strength may decide, or corrosion resistance, resilience, hardness, machin- 
ability. Or as often happens, the decision may rest upon the extent to 
which the material required meets many combined specifications. Syn- 
thane technical plastics are usually more desired for their combination 
of properties than for any one specific property for which another specific 
material or metal may be the only logical answer. 


PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS - SHEETS - RODS - TUBES - FABRICATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED 


SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 





Still Young at 99.. 


Who wants a tracing paper that’s still good—and we 
mean good—still white, transparent, flexible—99 years 
later? Well, you can never tell. Maybe more tragic 
things have happened than having a drawing go to 
ruin in its sleep, but nevertheless, that can be awfully 





serious. That’s only one reason why we developed 
ALBANENE white tracing paper. It’s permanent, 
because it’s made of 100% long-fibre pure white rags, 
treated with Albanite. In drafting rooms today there 
are drawings on ALBANENE that are years old and 
still in perfect condition. 

What's Albanite? It’s a crystal-clear, unaltering syn- 
thetic developed by the K&E Laboratories, and is 


simply tops as an impregnating medium for long-fibre 
paper stock. That gives ALBANENE extra trans- 
parency. And because ALBANENE stays white, it 
gives strong, contrasting prints. It’s fine to work on 


too, with pencil or ink—keeps clean and takes erasures 
well. That’s not the whole story; to get it all, write 
us on your letterhead for a sample sheet. Made in 
rolls, sheets, and pads. 


Drafting, Reproduction, Surveying 
fone and Materials REG. U. S. PAT. OFF. 


Sli le Rules, Measuring Tapes 
KEUFFEL& ESSER CO. 
EST. 1867 - 
NEW YORK e¢ HOBOKEN, N. J. 
CHICAGO ° DETROIT ST. LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL 
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for NEAT DESIGN 
at the 
STARTING LINE 


Momentary-contact button. Small 
in size—dependable. 


Rotary selector switch, sp, dp, 3 
pos. indicating arrow. 


Heavy-duty, momentary-contact. 
Front-connected, rolling contacts. 


Pendant-type stations provide 
centralized control for multiple- 
operation machines, 


Heavy-duty selector switch. Main- 
tains positive contact. 


Oilproof, momentary-contact. Has 


Oilproof indicating light. 1-hole 


Here’s help in designing panels and control 
stations that combine modern styling with compact, 
harmonious arrangement. G.E. can supply individ- 
val push-button units, selector switches, and other 
accessories that present an attractive “‘front,"’ yet 
are sturdily constructed and positive in their opera- 
tion, and assure long, low-maintenance service. 
A few of many types are illustrated below. 


Oilproof, rotary selector switch. 


graphited-leather seal. Keeps out oil, dirt. 


luminated push button. 6-volt 


mounting, 6 colors. lamp. Colored cap. 


For flush panel mounting, G-E push-button and | 
selector-switch components can be combined in |} 


many multiple arrangements, unusually compact and 
dependable in service. Choice of colors and variety 
of nameplates. 


The compact, trim-looking pendant-type stations 
shown at the left may be conveniently located any- 
where around your machines. To provide flexibility, 
these stations are available carrying up to 15 push 
buttons, selector switches, and indicating light units, 
in any combination. 


May we help you with your design problems? 
General Electric Company, Schenectady 5, New York. 


GENERAL @ ELECTRIC 
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For your 
“HOT” IDEAS 


When your design 
involves the applica- 
tion of heat at a par- 
ticular location, or for 
a specific operating 


| SEE your SPEED 


G-E electric tachometers with 
easily readable scales, calibrated 
f in rpm, mph, ft per min, or any 
variable which is a function of 
speed, give you a direct reading. 
Distance from generator to in- 
strument is no problem. 





Tachometer generators for 
coupling, gearing, or belting to 
your machines, cover a full-scale 














range from as low as 10 rpm up to G-E ELECTRIC TACHOMETER function within a ma- 
more than 8000 rpm, depending hi k 
on the type selected. Readings can be accurate to within plus or cnine, you can make 
minus 1 per cent of full scale, when required. Meters can be fur- excellent use of one 
ished i iniature, conventional switchboard t , or in special 
minima of G.E.'s outstanding | 
contributions to the _ G-E CALROD HEATER 
field of electric heating—seamless, flexible, Calrod 
MIDGET MAGNETS heaters. Use them for contact heating of metal sur- | 
with faces; for direct immersion in oil, alkaline baths, or | 
MIGHTY PULL soft metals, such as lead and solder. Cast them into | 
Wh : iron and aluminum. Use them in industrial ovens or 
en your design calls for 
the use of small magnets (1/10 hot plates. They bring clean, easily controlled heat 
pound or less), you can gain im- 
ans cca le oa one to points where products must be kept molten, where 
weight by using G-E sintered- steam must be generated, or oil baths maintained at 
Ge engaets. desired temperatures. 
Alnico has greater stability, is more resistant to stray magnetic Available in standard straight, fin, or cast-in 
fields, temperature changes, and vibration than other common, 
permanent-magnet material. It is well suited to large-scale, close- immersion types, and in various wattages. A highly 
tolerance manufacture of intricate shapes, such as used in many popular form is the straight length Calrod, because 
types of instruments, appliances, and industrial devices. Illustration 
shows relative sizes of equal-strength innanitts of anes (left) and of its bendability. G-E Calrod can be formed inte 
tungsen. Ask for Bulletin GEA-3682. practically any shape without cracking or breaking. 


Other forms, such as G-E midget heaters, include 
cartridge, strip, immersion, and convection types, 
and heating cable. To know all the types, sizes and 
ratings, you will want our 56-page book “Electric 


| For SMOOTH control 
nd from FAST fo SLOW 





in 5 Heaters and Heating Devices.” Ask for GED-650B, 
nd When only a-c is available, a simple : 
sty way to make stepless, wide-range speed 
control an integral part of your machine, 
is to install a G-E Thy-mo-trol drive. 
Electronic conversion to d-c gives you 
ms all the inherent advantages of a d-c 
ly~ motor—exceptionally rapid starting, 
ty, smooth acceleration, maintenance of 
ish speed within extremely narrow limits, 
ts and delivery of full torque even at low 
. speeds. 
Starting, stopping, reversing, and con- 
4 trol of speed are accomplished from a 
or single station. Standard sizes from 1¢ to 
ork, 20 hp. Ask for Bulletin GEA-4025. 


G-E THY-MO-TROL DRIVE 
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WHEN THEY ARE 


The Permanent Dependability of 
A.tS1Mac 

... Proved in Tanks, Combat Vehicles, 
Planes and War Ships 

. - Proved by years of service in auto- 
motive equipment 

will be needed again when the 

automotive industry turns to 

peacetime production. 


WHERE? 
Headlight Switch Blocks 
Heater Fan Rheostat Bases 


ignitor Cores for 
Gasoline-fired Heaters 


Generator Cutout Bases 


mave AGAI 


Relay Blocks 
Circuit-breaker Blocks 


WHY? 

Because ALS1Mac is Master of 
power and heat. Permanently 
strong and rigid. Non-corrodible. 
Uniform—easy to assemble. Eco- 
nomical because of high speed 
production. Formulated to your 
specific requirements. 


Investigate ALtS1Mac Steatite 
Ceramic Insulators. Let us show 
you where and why AtS1Mac 
belongs in your equipment. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 





IF YOUR 
PRODUCTION NEEDS 
include: : 
WIRING HARNESSES 
* BONDING JUMPERS 
CABLE ASSEMBLIES 
y CABLE or TERMINALS 


-- you'll find WHITAKER 
is a dependable source 


Whitaker has complete facilities for engineering and 
'producing cable and wiring assemblies, harnesses, or 
any type of flexible leads for power and lighting. 

In addition to an engineered wiring service, Whitaker 
also offers a quality line of standard cable products 
... Catalog on request... Your inquiries are solicited. 


Wiring Harness Assemblies made by Whitaker vary 
from the simplest type of sub-assembly to others 
that are a major portion of the complete product. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
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SPRAGUE 


A BIG STEP FORWARD ....in Capacitors 
for High Temperature, High Voltage Applications 


Vitamin Q impregnant, pioneered and 
perfected by Sprague, has resulted in capac- 
itor developments of far-reaching import- 
ance for high temperature, high voltage 
applications. Although extremely compact, 
Sprague Type 25P Capacitors, for instance, 
operate satisfactorily at thousands of volts 
at ambient temperatures as high as 105° C. 
Moreover, their leakage resistance at room 
temperature is 20,000 megohms X micro- 
farads—or at least five times higher than 
that of previous types. 


Sprague Vitamin Q impregnated Capac- 


itors retain all of the virtues of conven- 
tional oil-impregnated capacitors 
throughout the extreme range of + 105° C. 
to —40° C. Used where high temperature 
is not a factor, they result in materially 
higher ratings for a given size. 


Standard types include hermetically 
sealed rectangular metal container units in 
styles for 95° C. and 105° C. continuous 
operation, and in d-c rated voltages from 
1000 to 16000 V. Other types include 
Type 45P hermetically sealed in glass 
shells with metal end caps. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


(Formerly Sprague Specialties Co.) 
*TRADEMARK REG. U. S. PAT. OFF. 
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The voice of BRASS has always called: 


HE welcome uproar of the old 
es bell . . . the polite sum- 
mons of door bells and chimes... the 
blare of bugles and the vibrant tones 
of the great symphony orchestras... 
in all these you have always heard 
the speaking voice of Brass. For 
Brass is the finest of all sound-con- 
ductors, with its resonance always 
true-toned from a whisper to a shout. 
And it is readily formed into all man- 


ner of intricate shapes, yet it has the 


x BUY 
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mechanical strength to stand the most 
constant and strenuous use. 

All these characteristics of Brass 
are watchfully maintained in every 
foot of Bristol’s production of sheet, 
rod, and wire. And in the process, 
Bristol adds another characteristic of 
its own: Unvarying uniformity in 
every shipment of every alloy speci- 
fied by fabricators of Brass products 
... just as uniform as all the thou- 


sands of miles of Bristol Brass that 


“Come One, Come All!” 


have been rolled out for naval anti- 
aircraft shells. Now, Bristol would 
welcome the chance to discuss the 


uses of Brass in your future plans. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


BONDS TO BUY BRASS FOR BULLETS « 








HERE’S THE KEY TO 
BIG BUSINESS IN 


Probably every office in America today needs one 
or more new business machines or pieces of office 
equipment. 


When they are available again, the manufacturer 
who offers the most in new designed-for-doing effi- 
ciency is going to get the most of that business. 


And to get it, the manufacturer is going to use 
plastics. He’s going to use plastics liberally and 
correctly in structural parts, in- semi-structural 
parts, in operating components and for smooth, 
integrated styling. With plastics, he will provide 






modern office tools improved in performance, im- 
proved in appearance, and lowered in costs. 


Suggested in the charts here are the Monsanto 
plastics that will best provide these important qual- 
ities for a variety of postwar office appliances. Fur- 
ther information or counsel is always at your com- 
mand through Monsanto’s plastics consultants. 
They will give you experienced, disinterested advice 
based on the broadest and most versatile group of 
plastics offered by any manufacturer in the industry. 


Write, wire or phone: MONSANTO CHEMICAL Com.- 
PANY, Plastics Division, Springfield, Massachusetts. 





FILES 
Panels — Thalid impression moldings 
Handles, card holders — Molded Lus- 
tron, Fibestos, Resinox 
Index pads — Nitron. Fibestos 


SCALES AND METERS 


Housings — Molded Resinox, Resimene 
or Thahd impression moldings 

Crystals — Molded Lustron or Fibestos 
sheets 

Dials — Printed scales—Fibestos sheets 
Molded scales — Lustron 


TYPEWRITERS 
Enclosures— Molded Resrmene, Resinox 
Knobs, keys — Nitron, Fibestos 
Platen . Transparent, molded vinyl 

aceta 


c 7} 
is z 4 
CASH REGISTERS 
Numbers, keys — Molded Fibestos, 
Nitron, Cerex 


Housings, drawers — Thalid impression 
moldings 


MAIL TRAYS 
Trays — Thalid impression moldings 
Fittings — Molded Lustron, Fibestos, 
Resinox, Resimene 


LIGHTING 


Incandescent shades, bases — Cerex, 
Resimene, Resinox 

Fluorescent shields— Vuelite or Lustron 
diffusing panels 

Molded parts 
Resinox 


Lustron, Fibestos, 


COMMUNICATIONS 


Insulated parts —Styramic HT, 
Resinox, Cerex, Lustron 

Grills — Fibestos, Lustron, Resinox 

Housings — Resimene, Resinox, Cerex 

Controls — Lustron, Fibestos, Resinox 


PROTECTIVE COVERS 


Hoods and covers for machines — Mon- 
santo vinyl butyral fabric coatings 


PENCIL SHARPENERS 


Housing for automatic type Resinox, 
Resimene 


Shavings box Molded Fibestos 
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formaldehydes) excellent only |" 
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BUSINESS MACHINES MA 


MONSANTO PLASTICS FOR BUSINESS MACHINES 
























Tensile Impact Heat Dimensional Color Forms* Molding** 
Strength Resistance Resistance Stability Range Supplied Methods 










CEREX (heat-resistant 
thermoplastics) 


FIBESTOS (cellulose 
acetates) 

LUSTRON (polystyrene) 

NITRON (cellulose 
nitrates) 


RESIMENE (metamine- 
formaldehydes) 


fair to MG, S, R, T ,C,£ |! 
good 






good to 
excellent 








Mc 
excellent % 
good 


$2.7 Special | 
methods 
all but MC, IR 
lightest colors 


to 140°F, 














very good to excellent 


excellent 


, C,E 
c,T 
cf 












rubber-like compounds are supplied in both thermoplastic and thermosetting (vulcanizable) forms, are used 
primarily as fabric coatings and adhesives but can also be extruded in limitless range of colors. 


VINYL ACETALS 


THALID Completely reactive thermosetting resin for impression molding. Impregnates glass cloth, other fabrics, or paper 


to make large, rigid panels or forms of high strength. (Ask for special bulletin on Thalid.) 






T—tubes IR—industrial resins 
T—transfer, form of compression 


R—rods 
E—extrusion 


*MC—molding compounds S—sheets 
**|— injection C—compression 








CALCULATORS 
Housings — Thalid impression molding, 

Molded Resimene, Resinox 
Keys, knobs— Lustron, Fibestos, Nitron 





DESK EQUIPMENT 
Fountain pens, pencils, etc. — Pearl 
Nitron, Fibestos, Molded Resinox, 
Lustron 
Address finders, etc.— Molded Resinox, 


Triangles, squares, 


DRAWING EQUIPMENT 


Molded Parts — Resinox, Lustron, 
Resimene 

circles — Nitron, 

Fibestos 


< 


OPERATING FILES 


Housings — Molded Resinox, Resimene, 
Thalid impression moldings 

Card covers, tabs, etc — Fibestos, 
Nitron sheets 


Lustron, Fibestos, Transparent Fibes- 
tos sheets 


The large and versatile family of Monsanto Plastics includes: Lustron polystyrenes 

Cerex heat resistant thermoplastics « Vinyl acetals * Nitron cellulose nitrates 

Fibestos cellulose acetates * Resinox phenolics * Resimene melamines. Forms 

in which they are supplied include: Sheets * Rods * Tubes * Molding Com- 

pounds « Industrial Resins « Coating Compounds * Vuepak rigid, transparent 
packaging materials. 
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SERVING INDUSTRY cog WHICH SERVES MANKIND 


DICTATING MACHINES 


Housing — Molded Resinox, Resimene, 
Thalhid impression molding 

Controls — Molded Lustron, Fibestos 

Mouthpiece — Molded Resinox, Resi- 
mene, Lustron 









FURNISHINGS 


Draperies— Vinyl butyral coated fabrics 
Wall coverings — Vinyl butyral coated 
papers ; 
Glazing in doors, partitions, etc. — Rein- 

forced Vuelite 
Venetian blinds — Thalid impression 
moldings, Resimene laminates 


MONSANTO 
PLASTICS 










Exclusive Struthers-Dunn 
“Memory” latch inter- 
lock permits wide variety 
of applications. 


D.P. D.T. main contacts, 
rated 6 amps. at 24 
volts DC. 3%" long; 
174" high; 154" wide. 


“MEMORY” RELAY SERIES 


Simplified Interlock —Symmetrical Design 


nee 


Sturdily constructed to aviation 
specifications, and of immensely 
simplified design, Series 50XBX 
2-coil Relays are an important addition to the 
well-known line of Struthers-Dunn “Memory” 
types. A new style positive interlock between the 
two symmetrical operating elements represents 
latch-in relay construction in its simplest, most 
dependable form. This latch requires no ex- 
traneous parts other than integral extensions of 
the sturdy coil “armatures” themselves. It oper- 
ates positively from a momentary impulse and a 
minimum of power. Application of power to one 
coil latches the contacts into one position. 
Power then applied to the other coil throws 
the contacts into a latched-in second position. 


A third.“unlatched” position, valuable for certain 
applications, can be obtained by energizing both 
coils simultaneously. 

The 50XBX design makes it easy to obtain 
make-before-break, or break-before-make con- 
tact combinations. Contacts do not interrupt the 
coil circuit until the “throw” is entirely com- 
pleted and contacts are locked in the new position. 

Struthers-Dunn Memory Relays of this general 
type are produced in ratings from 6 to 200 
amperes or more, and with practically any 
desired contact arrangement. Standard types pro- 
vide for two auxiliary contacts, one in each coil 
circuit. The use of auxiliary contacts makes it 
possible to obtain operation over an extremely 
wide range of voltages, a-c or d-c. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 


5,288 RELAY TYPES 


DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE « BOSTON « BUFFALO « CHICAGO e CINCINNATI « CLEVELAND « DALLAS « DENVER « DETROIT « HARTFOF 
'INDIANAPOUS « LOS ANGELES « MINNEAPOLIS « MONTREAL « NEW YORK « PITTSBURGH ¢ ST. LOUIS e SAN FRANCISCO e SEATTLE « SYRACUSE *« TORONTO » WASHINGTO 
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Industry is entering an 
era of electronics, 
marked by the keenest 


competition in business 


history. The rich rewards 


will surely go to those 
who employ Creative 
Electrical Engineering to 
best advantage. 


In this highly technical 
field, LELAND Electric 
has solved many diffi- 
cult electrical problems 
with skill and ingenuity. 
This valuable experience 
may be the key to your 
post-war plan. We in- 


vite your inquiry. 


r. 


nT 


MOTOR GENERATOR SET, NAVY TYPE 3 UNIT—A.C. 
or D.C. drive, and up to 2% KW, A.C. or D.C. output 
—special frequencies, governor speed controlled. 





SPARE PARTS BOXES 


No. 1025—6 
rT ha a an ad 


No. 1025—14 
tM BF Sate ge 
(Partitions not included) 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY, NEW YORK 13, N. Y. 


FACTORY: BROOKiYN, N. Y. 
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Partner 


of P erformance 


UIET operation is a strong selling point for all 
types of household appliances. One easy way 
to eliminate noise is to install Johnson Bronze Sleeve 
Bearings in the motive unit. They are precision made 
roducts, guaranteed to deliver the utmost in per- 
enaene for the longest period of time. 
Manufacturers giving thought to their postwar 
product will do well to consult with Johnson Bronze 
now. Simply call in a Johnson Engineer. Permit him 
to review your applications. All of his recommenda- 
tions will be based on facts, supported by more than 
thirty-five years exclusive bearing experience. There 
is a Johnson Engineer—as near as your phone. 


JOHNSON BRONZE COMPANY 
570 S$. MILL ST. NEW CASTLE, PA. 


BRANCHES IN 
Two eh Re ire 
ot Ba ae 
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@ Machine tools with automatic operating cycles 
usually require sequence and timing control. For 
more than seven years Square D’s Class 9050 
timing relays have been meeting the majority of the 
timing requirements on all kinds of machines. 

Their simple operating principle (transfer of 
filtered air through a restricted orifice) assures sus- 
tained accuracy throughout long periods of service. 

At the right appears a section of the line diagram 
for the shell boring machine control, shown above. 
Square D timing relays afford a simple means for 
controlling three essential delay periods in the 
automatic indexing and boring cycle. Note how the 
instantaneous operating interlock contacts on TR-2 
eliminate the need for an additional relay. Tabu- 
lated below are the four basic timing relay func- 
tions and corresponding diagram symbols. 
SQUARE D COMPANY, Industrial Controller Division 

Milwaukee 12, Wisconsin 


FUNCTION SYMBOL 


TIME DELAY AFTER ENERGIZING COIL 
BEFORE CONTACT IS CLOSED 


TIME DELAY AFTER ENERGIZING COIL 
BEFORE CONTACT IS OPENED 


TIME DELAY AFTER DEENERGIZING COIL 
BEFORE CONTACT IS CLOSED 


TIME DELAY AFTER DEENERGIZING COIL 
BEFORE CONTACT 4S OPENED 


Note: CLASS 9050 TYPE R TIMERS for A. C. service have SPDT 
contacts so that only two standard types are needed to cover 
the four possible functions. 


SQUARE D 
MEET SO MANY 


F SOLENOIO 


A AAA 


TR-I keeps F solenoid energized to hold back fixture locking 
pin during initial portion of indexing motion. 


TR-2 is energized at end of feed travel. After time delay 
TR-2 contacts open to stop spindle and coolant pump. Dwell 
period, while TR-2 is timing out, is required to clean up the hole 
and remove chips before retracting the boring head. Interlock 
on TR-2 acts as holding circuit to keep TR-2 and TR-3 energized 
after boring head backs off limit switch LS-8. 

TR-3 is energized at the same time as TR-2. After its timing 
period is completed, relay CR-5 is energized. CR-5 controls o 
solenoid which provides rapid traverse return of boring head to 
retracted position. 


ELECTRICAL MANUFACTURI) 








@ Timing relays with their own operating magnets 
are available for either A. C. or D. C. operation. An 
additional double circuit electrical interlock can be 
attached to the relay magnet to operate without time 
delay. Micrometer-type adjusting dials are furnished 
if desired. For added convenience and economy, 





A.C. timing relay with microm- 
eter dial and electrical 
interlock. Delay ofter 
de-energization. 


A.C. timing relay for delay 
after energization. 


TIMING RELAYS 
/| MACHINE TOOL TIMING NEEDS 












individual self-contained units can be furnished for 
those applications which permit operation through a 
mechanical linkage to a magnetic contactor on the 
machine tool control panel. The pneumatic timing 
units can be attached easily and quickly to A. C. or 
D. C. contactors for this type of service. 


‘ay 





New flush mounting A.C. D.C. timing relay. Delay 
timing relay with after de-energization. 
micrometer dial. 





Timer mechanism cutaway showing construction and 
method of operation. Spring action (A) moves contact 
member as quickly as air can transfer from lower to 
upper chambers through the restricted orifice (B). 
Turning the knurled wheel (C) regulates amount of 
restriction. A check valve (D) allows 
instantaneous resetting. 


Lie 


DETROIT MILWAUKEE 
















Pneumatic timer operated by 
A.C. contactor. 


Pneumatic timer attached to 
ay D.C. contactor, 
ell 
ole 
ck 


ed 





COMPANY 


LOS ANGELES 
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High dielectric strength of Geon electrical insulation 
proved by a string of beads 


S GEON insulated wire leaves the extruder and the 
cooling bath in today’s modern wire factories it 
passes through a group of little metal beads like the ones 
in the picture. In this test the beads are charged with high 
voltages well beyond the requirements of the insulation 
being applied to the wire. Thus high dielectric strength 
which permits thin-wall insulation—and its attendant 
gains in all phases of wiring efficiency—is assured. 


Additional tests demonstrate and safeguard this and 
other important electrical properties of the polyvinyl 
material that has served so well as self-extinguishing in- 
sulation for navy cable of all kinds, abrasion-resistant 
insulation for assault wire and in many other war applica- 
tions. Soon GEON insulation will go into thousands of 
new homes and factories that will be built when materials 
are released for this purpose. For its electrical properties 
will mean thinner insulation, which will permit more 
conductors per conduit. The slick surface will mean easier 
installation; time and money saved. Its aging qualities 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


324 ROSE BUILDING e CLEVELAND 15, OHIO 
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will practically eliminate maintenance and replacement. 


Further, GEON electrical insulation has outstanding 
resistance to chemicals, air and ozone, oils and greases, 
aging and light. And it can easily be colored in the 14 
standard NEMA colors. These properties may be had in 
a wide variety of combinations to meet specific service 
conditions. 


Right now all the GEONS are subject to allocation by 
the War Production Board. Limited quantities can be had 
for experiment and our development staff and laboratory 
facilities are available to help you work out any special 
problems and applications. For more information write 
department DD-1, Chemical Division, The B. F. Goodrich 
Company, 324 Rose Building, Cleveland 15, Ohio. 
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Provide Dependable Power 


and Meet 


Mechanical Design Specifications 


The problem of a well-known manufacturer of 
business machines was to obtain a motor and a 
generator that not only provided the correct power 
to Operate extremely sensitive solenoids but also 
fit the space which was at a premium. Holtzer- 
Cabot motor development engineers tackled the job 
and designed a special motor and generator with 
the proper performance characteristics in special 
frames which fitted the space specifications . . . and 
another motor problem was solved. 
For over 50 years Holtzer-Cabot has 
concentrated its energies in design- 
ing and building special motors. 





And although today, our plant facilities are 
devoted entirely to manufacturing special frac- 
tional H. P. motors for war products, our develop- 
ment engineers will gladly cooperate with you on 
your post-war fractional H. P. motor requirements 





Special Motors Designed to Fit the Application 


HOLT ZER-CABOT 





Division of First Industrial Corporation 


125 AMORY STREET, BOSTON 19, MASSACHUSETTS © CHICAGO, ILL. © NEW YORK, N.Y. © PHILADELPHIA, PENNSYLVANIA 
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CONTROL VARYING LINE VOLTAGES 


TO 115 VOLTS = %% 


Ordinary A.C. line voltages as taken from supply 
mains often vary as much as from 95 to 130 
volts. This impairs the precision operation of 
electrical equipment. 


A Raytheon Voltage Stabilizer, built into new 
products or incorporated into equipment al- 
ready in use, overcomes the disadvantage of 
fluctuating voltages by providing an accu- 
rately controlled source of power to + !5%. 


Here’s what a Raytheon Stabilizer does— 
stabilizes varying input voltage from 95 to 130 
volts to 115 volts + 15% within 2 cycles. 


Raytheon Voltage Stabilizers are entirely auto- 
matic. They require no adjustments or repeated 
maintenance. No moving parts assure long life. 


Write for bulletin DL 48-537. 


EFFECT OF VARIABLE FREQUENCY 


Since partial resonance is a requisite design 
feature, these devices are sensitive to fre- 
quency changes. The output voltage will vary 
in the same direction and 1.4 times the per- 
centage change in frequency, over a range of 
5% of the normal frequency. 


Stabilization, however, will be within + 14% at 
the output voltage which is established by the 
frequency. 


TYPE VR 2 
INPUT VS QUTPUT VOLTAGE 
FOR VARIOUS FREQUENCIES 


for time and station 


The coveted Army-Navy “E,” for 
RA 0 KN Excellence in the manufacture of 

war equipment and tubes, flies 

=e MANUFACTURING COMPANY over all four Raytheon Plants 

Elect Eauipment Divisior where over 16,000 men and wom- 


190 WILLOW STREET, WALTHAM, MASS en are producing for VICTORY. 


Devoted to research and manufacture of complete electronic equipment; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 





PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 
its 34-years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 


——— 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
BALL, ROLLER AND THRUST BEARINGS”) = FOUNDED 1911 
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HOW On: CAPACITORS are being used on new 


8 CAPACITORS NOW DO THE WORK OF 3} in this h-f 


oscillator circuit, and save space, weight, money 


HE great number and wide 

diversity of capacitors re- 
quired by today’s electronic circuits 
make their selection an important 
factor in the design of the completed 
electronic device. Capacitors de- 
signed for the job can often appre- 
ciably reduce the over-all weight, 
size, and cost. 


Take the simplified electronic- 
heater circuit shown above: The 
original circuit called for 31 capac- 
itors. By selecting G-E high-fre- 
quency capacitors designed for 
electronic-heater applications, this 
number was reduced to eight. 


Four mica capacitors were re- 
placed with three G-E oil-paper 
blocking capacitors. This change 
alone saved more than $50. 


In the resonant circuit, it orig- 
inally took 25 mica units to do the 
job that three G-E high-frequency 
parallel-plate capacitors are now 
doing. These compact water-cooled 
units permitted an additional sav- 


ing of more than $200, as well an 
appreciable reduction in the over- 
all dimensions of the electronic 
heater. 


As a manufacturer of a wide 
variety of capacitors — including 
Pyranol’*, oil-paper, high-fre- 
quency parallel-plate, and Lectro- 


Buy all the BONDS you can—and keep all you buy 


GENERAL @ ELECTRIC 


Parallel-plate units 


Electronic heater being used to solder on the 
covers of G-E capacitors. Four units are soldered 
simultaneously. 


G-E capacitors designed for h-f oscillator circuits. 
Large unit: high-frequency, parallel-plate capacitor 
for the resonant circuit. The others: an oil-paper, 
high-frequency blocking capacitor, and (smallest) 
a Pyranol by-pass capacitor. 


film units—G.E. is in a position 
to help you make savings like 
these in your electronic devices. 
Bulletins on our various lines are 
yours for the asking. See your near- 
est G-E representative, or write to 
General Electric Company, 
Schenectady 5, N. Y. 


*Reg. U.S. Pat. Off. 


407 82-5700 
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by STUPAKOFF 


Stupakoff ceramics were used as heater insulators in 
the first A. C. radio tube. Developments in the electronic 
industry have necessitated constant changes in insulator 
specifications in order to retain proper tube characteristics. 

Stupakoff engineering and research has kept pace 
with this progressive industry and today, as always, is 
equipped to produce the finest obtainable radio grade in- 
sulators. Vastly increased production facilities assure an 
unending flow of precision made ceramics to your produc- 
tion lines. Write today for engineering assistance in de- 


veloping correct insulation for your product. 


Do More Thon Before— Buy EXTRA War Bonds 


e STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


ACHIEVEMENT” 
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OU'LL find an important part of the answer in rural 


America ... and the towns and small industry that are 
a part of the warp and woof of it! 


There you'll find the fertile soil that will nourish the 


enormous purchasing power America must have to make 
our soldiers’ ambitions come true. 


All America... and American Industry in particular... 
has a stake in its continued well being. 


Does this mean that sub-contracting so vital to the 
accomplishment of the miracle of American War Pro- 
duction is to be a factor of Post-War Production? 


Will sub-contracting result not only in spreading the 
purchasing power but in providing a more efficient 
manufacturing procedure which in turn will make 
available more and better goods to more people? 


As sub-contractors... as an organization located in one 
of America’s smaller communities in the heart of the 
Middle West . . . to us, the answer is plain. 


it is YES. 


And while we of American Industry are now putting 
plans into action to make the miracle of post-war produc- 
tion come true. . . let us redouble our efforts in support of 
War Bond Sales whose essentiality for financing the war 
and providing an important base for post-war purchasing 
power is recognized by all of us. 


This message is published in the interest of War Bond Sales and a prosperous 


post-war America of Free Enterprise by Burgess-Norton Mfg: Co., the services MANUFACTURING COMPANY 
of whose Engineering staff, Metallurgical and Research Laboratories are avail- 

able now to the manufacturers who will require piston pins, screw machine 40 wt ia in GENEVA, ILLINOIS 

parts, heat treated and ground steel products, hydrogen copper brazing, non- 

precision ball bearings and related fabricated steel products. 


Pry 


One 


A Parl is Never Made Right untess tt is Satisfactory lo Our Customers 


60 
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BASIC 
CONTACT FORMS 
rad 


FORM A 
Single Pole Make 


FORM B 
Single Pole Break 


aay : 


FORM C 
Single Pole Double Throw 


ae 
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FORM C° ; 

Single Pole Double 
Throw Open Neutral 


ert 


Make Before Break 
FORM E 
Break-Make-Breok 
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MOSSMAN SERIES 6300 HEAVY DUTY TURN SWITCH 
Permits Almost Unlimited Circuit Arrangements 


Latest development in the Mossman line of precision heavy duty multiple circuit turn switches 
is the Series 6300 ... a big, husky switch for panel mounting that permits a most versatile 
control set-up. 


Electrical and production engineers will find this switch most useful in such applications as: 
Signal systems, alarm systems, controls for machine tools and welding equipment, lighting 
systems, annunciators and many other types of electronic devices and controls. 


The Series 6300 Mossman Heavy Duty Turn Switches are available as either three posi- 
tion (Series 6303) or two position (Series 6302) switches. An almost unlimited series of 
combinations of contact assemblies may be built up by use of any combination of the six 
basic forms shown. 


Standard heavy duty contacts are of 3/16” diameter fine silver, rated at 10 amperes, 
110 volts A.C., non-inductive. Extra heavy duty contacts are of 5/16” silver alloy rated at 
20 amperes, 110 volts A.C., non-inductive. Breakdown rating of springs to ground is 
2000 volts, A.C. 


Send for complete information on the new Series 6300 Mossman switches. Also ask for 
catalog which describes the full line of Mossman precision electrical components, including 
many types of heavy duty, multiple circuit lever switches, turn switches, push switches, plug 
jacks and other special switching components. 


DONALD P. MOSSMAN, INC., 612 N. Michigan Ave., Chicago 11, Ill. 


MOSSMAN 








This free, new booklet will be helpful to anyone 
concerned with the specification or application of 
electrical insulation. 

It will help you determine which of the many 
types of Fiberglas electrical insulation materials 
should be used for a specific job. 


The booklet will show you where this better insu- 


lation material can be used advantageously for 


electronic, radio and electrical applications. 

It will indicate the ways to use Fiberglas elec- 
trical insulation material to obtain all of the bene- 
fits which it affords. 

Containing complete information about Fiber- 

' glas,the new booklet illustrates Fiberglas fibers and 
filaments twisted into yarns, served on wires, woven 
into tapes and cloths, braided into sleevings and 
formed into tying cords. 


It describes the unique combination of elec- 


trically and mechanically important characteristics 
of Fiberglas such as: high temperature, moisture 
and acid resistance, favorable space factor and high 
tensile strength. It shows how the insulating im- 
pregnants increase the effectiveness of Fiberglas’ 
inherent characteristics and add others such as high 
dielectric strength, insulation resistance and re- 
sistance to abrasion. 

You will see why the use of this basic, inorganic, 
insulating material is increasing so rapidly—why 
so many designers, manufacturers and repair shop 
operators prefer it. 

Be sure to have a copy of this new booklet in your 
file for ready reference. Write for your copy today 

there is no obligation. Address: Owens-Corning 
Fiberglas Corporation, 1866 Nicholas Building, 
Toledo 1, Ohio. In Canada, Fiberglas Canada Ltd.., 


Oshawa, Ontario. 


Fiberglas varnished cloth 
and tape 


Fiberglas 
insulated wire 


Fibergles 
tying cord 


Fiberglas saturated sleev- Fiberglas laminated 
ing and varnished tubing plastics 


Fiberglas-mica 
combinations 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


INSULATION MATERIAL 


ELECTRICAL 
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Today, our electrical equipment encircles the globe; some serving at 
Greenland’s ice cap or in Kiska’s fogs .. . others stewing in the swamps 
of a Pacific atoll. 

With the destinations of war-products totally unknown, manufac- 
turers logically have preferred “building-in” WESTONS on their con- 
trol panels. They know that a WESTON will perform dependably 
anywhere ... that there is sound reason behind WESTONS acceptance 
as the international standard. 

’ And tomorrow, with equipment reaching known markets, instrument 

preferences will remain unchanged. For while human life no longer will 
be at stake, reputations will. So manufacturers will continue to “build- 
in” the instruments which consistently tell-the-truth ...to build broader 
market acceptance and customer good-will, and assure highest 
efficiency from the machines which bear their name. 


@ Laboratory Standards 

@ Precision DC and AC Portables 

@ Instrument Transformers 

@ Sensitive Relays 

@ DC, AC, and Thermo Switchboard 
and Panel Instruments 


@ Specialized Test Equipment 


@ Light Measurement 
and Control Devices 

@ Exposure Meters 

@ Aircratt Instruments 

@ Electric Tachometers 

@ Dial Thermometers 


Weston 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
600 FRELINGHUYSEN AVENUE, NEWARK 5, NEW JERSEY 


FOR OVER 55 YEARS LEADERS IN ELECTRICAL MEASURING EQUIPMENT 
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| MAGNET WIRE THAT MUST 
| MEET SPECIFICATIONS | 
| THE WAY— 
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@® When you specify WINCO magnet wire, 


there’s one thing of which you can be certain: 


Every inch of the delivered product will be 
found uniformly accurate and free from variation. ”* 
It will have the required electrical properties, flexi- ENAMELED aya 4 
bility, tensile strength, laying speed, etc. ENAMELED IRON 


Modern wire making methods, mercury process tests ST ahs ea 
and exacting WINCO supervision, guarantee that any ae 
order for magnet wire products, whether it be for a Ress 
single spool or a million pounds, must meet specifications ea eee oS 
all the way. SILK COVERED 

COTTON COVERED 

CELANESE COVERED 
GLASS FIBRE COVERED 

Sara ae LL 

gar OR ta 


If you have a magnet wire problem of any nature 
our engineers and complete facilities are at your disposal. 
Send product blue prints or specifications for our recom- 
mendations. Or if you wish samples for test, we will be 


glad to cooperate. 


WINSTED DIVISION 
WINSTED | | CONNECTICUT 
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WHEN PLANNING to build new machinery and equipment...or to 


1 
1 
\ 
1 
improve old models . . . be sure to get full information about Para- 1 
gon Automatic Time Controls. These instruments, when built into \ 
numerous types of equipment, save time . . . multiply human output \ 
... reduce errors... increase efficiency . . . and lower costs. They \ 
can improve the salability and usefulness of innumerable products \ 
and help meet postwar competition. \ 


HUNDREDS OF APPLICATIONS—Some of the numerous applications \ 
of timers are: Protecting component parts, such as electronic tubes : 
. . . Automatically turning air conditioning units on and off... 1 
Sequence Timing ... Laboratory Testing ... Conveyor Control... 
Light Exposure ... Heat Treating ... Pump Operation . . . Machin- 
ery Operation ... Plastic Molding . . . Time delay on pump back 


spin ... Controlling pre-heating schedules. 


\ 
4 
1 
\ 
1 
ASK PARAGON ENGINEERS . . . about the application of time con- 1 
trols to your problem. Since 1905 these engineers have designed, i 
manufactured and field-studied the operation of industrial timers, i 
time switches, time delay relays and interval timers. They will study ; 
your problem and make recommendations without cost or obligation. i 

I 

/ 

! 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building Chicago 5, Illinois 
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We at Dow believe that our responsibility to the plastics industry goes beyond the production of new and 
improved materials. This, of course, is always one of our primary objectives. But the ultimate use of these 
materials is equally important to us—for plastics are at their best when used properly. 

Putting the right plastic in the right place in the right way is not a one-man job, nor even a one-industry job. 
Rather it calls for that combination of skills found only in manufacturer or designer plus molder plus materials 
producer. Experience proves that this team, working together, leads directly to success in plastics. 

That’s why we say “Let’s Work It Out Together.” And that’s why Dow technical advisers are available in all 
sections of the country to consult with you. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston « Philadelphia + Washington + Cleveland + Detroit «+ Chicago « St. Louis « Houston + San Francisco + Los Angeles « Seattle 





Present and Potential Uses 


Lighting fixtures; insulators; bat- 
tery cases; hydrometers; funnels; 
bottles; closures; food handling 
equipment; pharmaceutical, cos- 
metic and jewelry containers; cos- 
tume jewelry; novelties; refrigera- 
tion parts; pens; pencils; liquor 
dispensers; escutcheons; floats; 
chemical apparatus; dishes; 
lenses; decorative objects, trim. 


Advantages and Limitations 


Clear, translucent material; broad 
color range; excellent high fre- 
quency electrical insulator; can 
“pipe” light through rod at 
angles, around corners, etc.; re- 
sistant to acids and many alkalies; 
low water absorption; light 
weight; stable at low tempera- 
tures. Limited solvent resistance. 
Available only in rigid forms. 


Present and Potential Uses 


Plating masks, chemical appara- 
tus, pump parts, valves and valve 
parts, name plates, meter parts, 
paint brush handles, insulation, 
stoppers, funnels, bottles, clo- 
sures, plumbing parts and equip- 
ment, wire coating, etc. Pipe and 
tubing for chemical apparatus 
and special installations requiring 
chemical and corrosion resistance. 


Advantages and Limitations 


Resistant to chemicals, abrasion, 
corrosion, water, and moisture; 
good electrical insulator; excel- 
lent thermal insulator; non- 
inflammable; tough; flexible; 
dimensionally stable. Not recom- 
mended for installations requiring 
temperature resistance above 170° 
Fahrenheit. Tends to brittleness 
at very low temperatures. 


ETHOCEL 


Present and Potential Uses 


Housings, radio cabinets, aircraft 
parts, containers, insulators, flash- 
lights, automotive parts, escutch- 
eons, refrigerator parts, tool 
handles, rods, tubes, bars, and 
special extruded shapes for kit- 
chen trim, autémotive and air- 
craft window frames, modern 
window blinds. Also used as tape 
and wire coating. 


Advantages and Limitations 


Extra tough, particularly at low 
temperatures; attractive colors; 
pleasant to handle; transparent or 
translucent; dimensionally stable 
to varying climatic conditions and 
temperatures. Light in weight. 
Available in wide range of flow. 
Not available in crystal color. 
Limited chemical and solvent 


resistance. 


DOW PLASTICS EASILY FABRICATED IN THESE FORMS 


STYRON (Dow Polystyrene) . .. 
For moldings, extrusions, rods, sheets. 


SARAN... 
For moldings, extrusions, pipe, tubing, sheet, monofilaments; 
also available as Saran Film. 


ETHOCEL (Dow Ethylcellulose) . . . 
For moldings, extrusions, coatings; available also as Ethocel 
Sheeting. 


PLASTICS 


Saran + Styron «+ Ethocel 





COMPONENTS 


cor. | INSULATED RESISTORS 


VARIABLE 
needs of post-war pesistoRs 


ees ee ogee Designed to Watch War 
today for your E 
le tandards 

ofthis 26-7etesiee | ROTARY a Specifications 

with helpful eos SWITCHES 

neering data. Integrally molded in one operation under laboratory com 
trolled production standards, Stackpole Type CM Resistors 
in %-(RC-10): 44-(RC-21): and 1-watt (RC-30) sizes have 
been specifically designed to meet the newly issued Army: 

OTHER STACKPOLE PRODUCTS Dena. sae i i ; 


Navy specifications. T i i 
sialininiis heemaces y sp he construction of these new resistors 


(All corbos; graphite, metal aad composition types) is such that they offer an exceptional degree of stability under 
RARE METAL CONTACTS 


GUONO. CARBON. ORODUCTS -  Beannies load—the average change being less than 5& after 1000 hours 
BRAZING BLOCKS + ANODES under test at full load. In addition to having highly satisfactory 
ELECTRODES * CARBON PILES 


humidity characteristics well within today’ i i 
PACKING, PISTON, and SEAL RINGS = oe 


RHEOSTAT PLATES and DISCS ments, Stackpole Type CM Insulated Resistors meet up-to- 
SPECTROGRAPHITE NO. 1 the-minute salt water immersion specifications. 
CARBON and MOLDED METAL POWDER 
SPECIALTIES 


Samples to any required tolerance on request. 


STACKPOLE CARBON COMPANY, ST. mn YS, PA. 
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HERE’S important news for 
postwar planners. Right now 
Redmond is ready with new 
shaded pole AC Micromotors, 
for a twenty-fifth horsepower or 
less on continuous duty. 
They’re compact, quiet and 
unique in construction. They’re 
inexpensive, long lasting and 


mantels AND 


+ AIR-CONDITIONING 


good looking. And when it 
comes to versatility they’re 
adaptable to countless applica- 
tions. 

You should get thoroughly ac- 
quainted with the new shaded 
pole Micromotors. Write us to- 
day and get the whole story. 
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213 COMPONENT PARTS ARE INCLUDED 
IN THIS ONE SMALL ELECTRICAL ASSEMBLY 


The electro-mechanical assemblies we make are seldom simple. This one, for instance 
..a Band Change Selector Mechanism . . has 213 component parts! They are manufactured 
with Santay’s precision— tolerances so close that when assembly is complete the unit 
functions with utmost efficiency. Details concerning this vital war work are, of course, 
unavailable. It does however serve to emphasize the unusual skill and experience of the 
Santay engineering staff. Keep this remarkable talent in mind when presented with a 


production problem in which an intricate electro-mechanical assembly, thermoplastic 
molding, or metal stamping is involved. 


INJECTION MOLDING METAL STAMPING ELECTRO-MECHANICAL ASSEMBLIES 


SAVTAY CORPORATION 351-399 X CRAWFORD AWE. CHICAGO. 24, ILLINOIS 
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A HIGH HONOR FOR (| 


THE DeJUR INSPECTION PERSONNEL 
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United States Army Air Forces’ 
Approved Quality Control Rating 









“As a result of the efficiency of your inspection personnel and 
procedures in production of equipment for the Army Air 
Forces, your company bas been given an ‘approved’ quality con- 
trol rating’’—this is a direct quotation from the letter received by 
the DeJur-Amsco Corporation from the District Supervisor, East- 


ern Procurement District, AAF Technical Service Command. 


This rating is the Army Air Forces’ official recognition of the 












ability of the DeJur inspection personnel to meet all AAF inspec- 
tion requirements. And it means that in future fabrication of 
DeJur products, Air Corps inspectors will not function in the 
same capacity as heretofore but will stand by merely for super- 
visory purposes. The men and women inspectors of the DeJur- 
Amsco Corporation are extremely pleased with this new honor, 


and pledge unrelenting care in the performance of their duties. 


BUY MORE WAR BONDS...HOLD ON TO THEM 


[Je Jur-Amsco (orporation 


NORTHERN BOULEVARD AT 45th STREET 
Long Island City | New York 


Why Electronic Timing is the Best Answer he exact in- 
for Split-Second Repeat-Cycle Accuracy with the fractional 
timing required 

the injection | 
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Photoswitch Electronic Timers function with split-second accuracy... 
without fatigue . . . frictional wear . . . or inertia. Electronic operation 
eliminates clockwork, springs, mechanical clutches ... all moving 
parts subject to wear and failure ... provides consistently accurate 
control without danger of speed-up or slow-down, and with extremely 
long life assured. Photoswitch Electronic Timers are used extensively 
to initiate automatic operation of precision production grinders, millers, 
profilers and other machine tools; to insure maximum safety and effi- 
ciency in X-ray equipment; to provide split-second control in welding, 
molding, spraying . . . and to afford the high degree of accuracy needed 
in process control. 
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Write to 
PHOTOSWITCH, INCORPORATED 


oe i Recurrca 


INCORPORATED 
PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 


J 
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CELLULAR RUBBER 


THIS VERSATILE MATERIAL SEALS AGAINST 
MOISTURE, DEADENS SOUND, DAMPENS VIBRATION, 
INSULATES, AND MAKES PRODUCTS LIGHTER. 


hotographs at left (12 diameters) show cross sections of 
two basic types of cellular rubber. Popular before the 
war, their wartime record points to even wider usefulness in 





BS 


CELL-TITE 


the improvement of many products for peace. 
Sponge and Cell-Tite Rubber are made by expanding 
natural or synthetic rubber to produce lightweight, resilient 


materials that form effective barriers against heat, cold, 
shock, sound, vibration, electricity. 

Cell-Tite is non-absorbent — cells are individual, non- 
connecting, filled with inert gases. Sponge rubber is ab- 
sorbent; cells interconnect. 

Cell-Tite may be hardened in the process of manufacture. 
Reputed to be the strongest structural material for its weight 


MWe compound cellular rubbers to meet commercially produced, Cell-Tite Hard is thermoplastic; may 


be reshaped after manufacture. 


your exact need and supply you with © = 
Msheets, strips, slabs, cord or tubing, 
als, molded shapes or die-cut pieces. 


This company began research and experimentation with 
cellular rubber in 1923. Prior to wartime restrictions, two 
of its products — Sponge Rubber and Cell-Tite* — had won 
widespread use in automobiles, refrigerators and other products 
)U fin which insulation, sound deadening and vibration elimina- 
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in §tion were essential. This demand established us as the world’s 
at largest producer of this type of material. 

Production capacity was expanded to meet war demands; 
hundreds of formulae originated to meet special requirements 
of war industries. Methods developed in our laboratories en- 
al Fable us to control cell structure, weight, tensile strength, 
ed Famount of resistance to heat, chemicals, abrasion, oxidation 


SIRE Renn nn Rome cemmmmpee emnacatin aeremRRRrE 


yn f—to compound cellular rubber in any form to meet any 
indicated industrial purpose. 

Our technical men are ready to work with you now. Some 

compounds of synthetic and reclaim rubber are available for 


)§experimental work and limited civilian manufacture. Tell us 
your problem; if it can be solved with cellular rubber, we'll 
help you solve it. 

*T rade Mark Registered U. S. Patent Office 
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V4 SOME USES OF CELLULAR RUBBER | 
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There are hundreds of present 
uses; hundreds more potential 
uses. Wherever metal meets 
metal — in auto and aircraft 
doors, windows, frames, — 
strips and formed parts df cellu- 
lar rubber seal, insulate, lessen 
sound and vibration. Hard and 


«soft varieties insulate refrigera- 


tors and quick-freeze units; are 
used in the marine industry for 
life-preservers, life rafts. 
Cell-Title Hard is the most 
efficient and durable material 
known for flotation purposes. 
Dielectric properties of Cell-Tite 
Hard, have led to its wide use 
in radio and radar equipment. 


* 


Sponge Rubber | 
Products Co. 


104 Housatonic Avenue 
DERBY, CONN. 
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Co Wish Sincerely is to Pray 


Co take our proper place in a land at peace, 
A world where children play and Hen may work 
Divorced from Gear, 
Where each may know the fi of a task well done 
Td fe his ans 
nae is our (Wish 
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You Get It in 


SUNLIGHT MOTORS 


or more than 28 years, Sunlight motors have been built on the policy of 
providing full measure. There is no skimping on materials, either in quan- 
ity or in quality. There is no cutting corners on design. 


Proof of the extra value built into Sunlight motors can be found in the 
eatures that safeguard performance: the extra-heavy coatings of dielectric 
nsulation that protect motor windings—the extra power that provides up 
0 three times rated starting capacity—the full-gauge copper wire to cut 
lown heat generation—the diamond-bored bearings, set in self-oiling cast 
bronze journals. 


Best proof, though, is the trouble-free performance provided by Sunlight 
Motors in millions of homes, where they drive leading makes of electrical 
Ppliances. Manufacturers and dealers know they can depend on Sunlight 
motors for full measure—in years to come as in years past. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
Dependable Appliance Motors for Twenty-Eight Years 
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SUNLIGHT MOTORS 
FOR: 


AIR COMPRESSORS 
WASHING MACHINES 
POWER-DRIVEN BENCH TOOLS 
IRONERS 
MILK SEPARATORS 
MILKING MACHINES 
FURNACE BLOWERS 
STOKERS 
Oll BURNERS 
WATER PUMPS 
REFRIGERATORS 
VENTILATORS 
AND MANY 
OTHER APPLICATIONS 


KEEP BUYING 
WAR BONDS 
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Not Millions — but Billions — not one or two or three 
— but actually more than THREE BILLION Hoover 
Products have been supplied for War Equipment. 


For use in more than two thousand different types of 
War Apparatus — from tiny delicate super-precision in- 
struments, to giant Ships — Guns — Tanks — Planes — 
Machine Tools and Trucks — the really tough jobs 
where precision and brute strength are essentials. 


Hats off to the Hoover Men and Women who have 
produced more than THREE BILLION 


Hoover Ball Bearings 
Hoover Balls 
Hoover Tapered Roller Bearings 


the combination which has earned the Army-Navy “E” 
Award. 
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POWER TUBE 











Mand — a power tube that has been 
specially designed for industrial use in 
high-frequency heating equipment, both 


dielectric and induction. 







Really built to withstand the constant jars, | 
shocks, and vibration commonly encoun- 






ered in manufacturing operations, this 
-duty vacuum tube is very conser- 
ely rated, and will stand up under 













insulation, give this tube a ‘rigeediess that 
makes it the logical choice for depend- 
ability in the design of industrial heating 


equipment. 




















TECHNICAL D 


Filament Voltage 
Filament Current 










11.0 volts 
. 27.5 amps. 






Maximum Ratings for ‘requency of 50 Mes. For industrial power tubes, and also for 








DC Plate Voltage 3500. volts re 
DC Plate Current. 2. 5 2. 5 - 0 amp. rectifier and transmitting tubes, see 
mee Temeupeeeomn wi ok we kl ee 00 watts 
Federal first... because “F ederal always 
ESOS i Se. fai ee ee 
Maximum Diameter | 3%" has made better tubes.” 


Supplied with 6 ‘flexible copper leads, 2 2 on each terminal. 






Type of Cooling . . Forced-air 
(Also supplied for water-c cooling, type ‘F 5302. ) 
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How to milk 


No need to beef over the prob- 
lem of bringing out a new product 
or improving an old one. Conti- 
nental’s Plastics Division, with 
years of experience in planning and 
producing a wide variety of suc- 
cessful. plastic products, can give 
you a good steer. 

Our designers, engineers and re- 
search men are in close touch with 
the foremost manufacturers of raw 
materials, and will work with them 
to select the plastic best fitted for 


your requirements. * 


CONTINENTAL 


more efficiency 


No matter which modern fabri- 
cating techniques your product 
requires — compression, injection, 
extrusion, lamination or sheet form- 
ing—it will be handled in the most 
efficient and economical way. 

You can count on Continental to 
give your product the exact fea- 
tures it should have—beauty, dura- 
bility, lightness, toughness or any- 
thing else. You'll find an alert, pro- 
gressive organization equipped to 
offer sound, practical advice and 
assistance at all times! 


(Can you name the plastic pa 
of this “cow”? See chart be 


out of your product | 


(a) Air scoop mounting—compression; (b) Battery case—injec- 
tion; (c) Dust cover—sheet formed; (d) Mouthpiece for phone— 
compression; (e) Gunner's handles—compression; (f) Nursery 
dish—compression; (g) Flashlight lenses—injection; (h) Electrical 
cap—compression; (i) Power switch lever—compression; 
Ribbon cover—compression; (k) Trigger for gun handle—com- 
pression; (I) Distributor cap—compression. 


*To give you the best in plastics service, Continen 
acquired Reynolds Molded Plastics of Cambridge, Ohi 
facilities of this pioneer organization combined with & 
nental’s extensive resources form a Plastics Division cap 
of designing, engineering and producing the widest 
plastic products for manufacturers and designers. 





On the battle fronts . . . in produc- 
tion equipment vital to our war effort.. . 
EverLOCK Washers are holding the line 
against vibration, strain, expansion and 
contraction. They don’t make news, because 
—once they have locked vital nuts, bolts 
and screws into position—they never re- 
quire a second thought. 
Notice how the chisel edges of the Ever- 
WwRe Hw E R LOCK Washer shown above has— when 
flexed under pressure—dug deep grooves 
THE WASHER THAT HAS THE EDGE into the nut and work. Only EverLOCKS 
Listed on Government Ordnance Standard Prints BEAX 1-2-3-4-7-8-19 Provide this multiple locking action on 


Shown on AN936 (Army-Navy Aeronautical Standard) many wide chisel edges. 
EverLOCK Washers combine important 


savings in assembly time with this double 
' indemnity against loosened bolts, nuts and 


screws. 
PROMPT DELIVERY ON MOST SIZES Wire, phone or mail your orders today. 
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WHY BURDEN 
YOUR POST-WAR PRODUCT 
WITH NEEDLESS TAPPING COSTS! 


Let the P-K Assembly Engineer show you how to take One operation makes a fastening with a P-K Screw. 
out tapping and put in PROFITS. The Short-cut fasten- just drive it into a plain, untapped hole. Truly a sh 
ing method, with Parker-Kalon Self-tapping Screws, cut method! It makes a stronger fastening, too, 7 


eliminates the tapping and tap expense of machine Before your post-war assembly practices are set a 
screw fastenings. On many jobs, this means savings in  ;alk over your fastening problems with a P-K Asseml 
assembly time and labor of from 30% to 50%. Engineer. You'll find his recommendations unbias 
You can make similar savings when you use P-K  He’ll suggest P-K Screws only when they will save ti 
Screws to replace slow bolt-and-nut fastenings, trouble- lower costs, provide stronger fastenings. No matter w 
some inserts in plastics, riveting in hard-to-reach places. kind of material you are working with—light or he 
GET THIS GUIDE — steel, cast iron, aluminum, brass, or plastics—you'll ff 


TO HELP YOU PLAN POST- 2 c 5 . i 
WAR ASSEMBLIES, Parker. YOU cam adopt P-K Screws to advantage in 7 out! 
Kalon has preparedahandy 10 cases. ; 
“Users” Guide”, giving in- : . . - 
formation you die ms all No special tools or skilled help are required. YOR 
types of P-K Self-tapping can switch to P-K Screws overnight. Bt 
Screws. It is arranged so you ; © 
ean find facts quickly, and 
made file size, with a hang- 
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TAPPING D PLASTIC ASSEMBLY 
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Is this your problem?’ Superior engineers will 
be glad to help you “work it out’ — by "work- 
ing in" Magnesium Castings. Write today. No 
obligation. . rca 






MAGNESIUM DIVISION « 153 BANKER ST. * BROOKLYN 22, N. Y. 


MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
; f . 
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*%* CAMP EQUIPMENT . . AMMUNITION GUNS ..GOLF.. FISHING TACKLE 
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WITH EVERY FACILITY 


Warehouse Space . . . Territorial Cov- 
erage . . . Thousands of Regular 
Customers . . . Thirty-seven 
Years of Trade Contact 


) 


|_ © 
y 


\ 





WALTHOUR & HOOD COMPANY 


is entering the Electrical Field . . . Refrigeration, 
Radio, Washers, lroners and a complete line of 
Electrical Appliances. Only Quality lines will be 
handled. 
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Manufacturers of quality electrical appliances who 
desire complete post-war coverage in the South- 
east are invitédd to contact us immediately. 


* 
WALTHOUR & HOOD 
COMPANY 


PRYOR STREET AND AUBURN AVENUE, ATLANTA, GEORGIA 
THE SOUTH’S LARGEST DISTRIBUTORS OF SPORTING GOODS 
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(OILS CAN RATE HIGH ON BOTH COUNTS 


f you start with FORMEX magnet wire 


Now you can use the varnishes and 

baking cycles that will produce 
lidly bonded coils without risk of 
weakening the magnet-wire insulation, 
because FORMEX* magnet wire is strong- 
ytesistant to the action of the solvents 
nvarnishes used for bonding. 


This tough magnet wire is also highly 
esistanct to heat shock. FORMEX wound 


wsemblies can be exposed to varnishes 


nd temperatures which would cause a 
tal percentage of rejects on coils wound 
with conventional enameled wire. 


Because FORMEX is essentially self- 
ficient, varnishes can be chosen entirely 
or their cementing action, thus simplify- 
lg the choice of the bonding agent. 


Mtonger and more compact coils are the 
ult. . 


For more detailed information.on how 
improve wound assemblies by the use 
MFORMEX magnet wire and G-E var- 
hes and thinners, get in touch with our 
test office. General Electric Company, 
henectady 5, N. Y. 


nl Bt. U.S. Pat. Of. 
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Resistance 


Heavy 
Enamel 


to Solvents 


Solvent 


Heavy 
Enamel 





Slight soften- | No effect 
ing 
Slight soften- | No effect 


t ing 
Toluol coal tar Fails Slight soften- 
ing at 4000 
hour 


s 
Alcohols Ne effect 
(Methyl 

through 
octyl) 
Xylel coal tar 


Fails 


Fails 
ing at 
hours 

No effect 

75% softening 


Fails 
Fails 


Acetone 
Trichlorethylene 





Slight — 


||10% sulphuric 
os 

ssium 
hydroxide 


Freon F-12 gas 
Cresol, plus alco- 
hol 


Ammonia 
1] Gasoline 


|Asphaltic, or pe- 
treleum asphalt 


|\Benzine, plus al- 





| oline 


cohol, plus gas-| 


No effect 
Ne effect 


Fails 
Fails 


Slight soften- 
ing 

Fails 

Fails 

Fails 


Recommended Baking Practice 





Specific 
Gravit 
at 21 


at 
0.965 
S60_i_ Pot. Soto. 


—— 


Buy all the BONDS 
you can—and 
keep all you buy 


Centipose 
21C 


0.915 250 


| Viscosity | 
, ae 


110 C 


8-10 


125 C 


a 


Formex 


“Neeflect 


No effect 


No effect 
Fails 


Ne effect after 
72 hours 
No effect after 
hours 
Ne effect 


Fails 


135 C 


5-1 -“53- 
68 46 
5-7 4-6 
5-7 46 Ss 
Baking temperature of 135 C or above is preferred for all of these varnishes. Flash point 60 F. 
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designers cannot safely take them for 
granted. Because the equipment never does! 
If bearings have been carelessly selected, the 
machine refuses to function efficiently ... breaks 
down. That’s why bearings must be carefully 
considered at the time the equipment is designed. 
Use ball bearings wherever they are practical. 
Before writing specifications, carefully study 
the factors of friction, speed and loads. 
You're sure of careful, rugged construction 
and long life when you choose BCA Ball Bear- 
ings. BCA engineers will gladly help you select 
the right bearings for any standard or new 
equipment you may be planning. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNSYLVANIA 





EARINGS are familiar equipment parts, but 









RADIAL - ANGULAR CONTACT - THRU 


BALL BEARING 


ELECTRICAL MANUFACTURD® 
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The diaphragm of metal 
bellows construction, heart of 
the temperature and pressure 
control mechanism, was made 
by Bridgeport Thermostat 
Company, who selected Phos- 
phor Bronze a its depend- 
ability, toughness, strength 
and unique spring properties. 








AOPEZE » movucr oF : 
BRIDGEPORT BRASS 





The problem: to make a steam trap that will stand 
up without attention under the severe conditions of 
railroad car operation—vibration, jarring, extremes 
of temperature and weather. 


Vapor Car Heating Company, Inc. solved this by 
designing their Nos. 155 and S-155 steam traps 
with a special diaphragm coupled to a valve which 
allows for tight, positive seating against steam 
pressure and eliminates any tendency to stick. 
Bridgeport’s Improved Phosphor Bronze was chosen 
for the control mechanism because it is tougher and 
stronger than brass. 


Steam traps for railroad cars must be dependable 
and have quick thermal response to conserve steam 
and prevent moisture in the form of ice and rust to 
accumulate under the car. Phosphor Bronze retains 
its spring action and withstands corrosion from 
steam contaminated by boiler water chemicals, etc. 


These same properties make Bridgeport’s Im- 
proved Phosphor Bronze ideal for the manufacture 
of electric switches, radio, radar and telephone 
parts, relays, controls and many other electrical 
items. Examine your product critically for possible 
improvement through Bridgeport’s Improved 
Phosphor Bronze and other engineering alloys. 


wp \. n BRIDGEPORT BRASS COMPANY 
Bridgeport 
Xo BRIDGEPORT 2, CONN’) «¢ Established 1865 
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BODINE OFFERS... 


A FULL LINE OF 
FRACTIONAL HORSEPOWER MOTORS 


AC or DC... the frame is the dame 


DEPENDABLE 


PRECISION MADE 


QUIET FINE FINISH 


From 1/6 horsepower .. . Bodine’s largest motor, down to 1 /2000 horsepower. . . 
Bodine’s smallest, there are over 3000 standard specifications to meet every require- 
ment of space limitation and service. 


Such wide variety is highly appreciated by designers of small motor driven ma- 
chines. So, also, are the similar frame designs which permit easy interchangeability 
of Bodine ac or de motors. The changeover can be made without extra drilling — 


without loss of time. 


Bodine engineers are expert in motor selection and application. They will gladly 
help you select the correct motor for the job. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 


MODERN PHOTO FINISHING MACHINES 
EQUIPPED WITH BODINE MOTORS 


Professional photo finishers rely on automatic developing 
and printing equipment for speed and accuracy. One of these 
processes—print drying—consists in applying heat to the prints 
and turning them on a slowly llinad drum. The speed 
of the drum is accurately controlled by a small electric motor. 

Bodine fractional horsepower motors are used on photo 
drying machines because of their quick response, reliability, 
freedom from vibration, and ability to operate over a wide 
range of speed at low torques. 


ELECTRICAL MANUFACTURING 








ELECTRICAL MANUFACTURING 


ENGINEERING 





of electrically energized machines, 
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Editerial.*. <2. a3, .. 89 
New Materials and Parts. 136 


Which Motor ......... 


Electrical Manufacturing Advertisers Index 


What Men and 


Companies Are Doing 232 


New Bulletins and 


WATCH FOR THESE IN FUTURE ISSUES 


Synthetic Fibres for electrical in- 
sulation. How the comparatively 
recent contributions of chemists 
are leading to better filament, 
woven, impregnated and solid di- 
electrics for conductors and for 
parts support. 


Small Motors at Work. Light in 
weight, compact, and delivering 
thoroughly reliable performance, 
the small motor is likely to change 
the character of some postwar 
products. In synchronous types 






their unusually accurate relation to 
time offers many specification op- 
portunities other than the clocks 
and time pieces. 


How Long Should a Product Last? 
Always a good question, the 
answer to it is particularly timely 
just now. Under a significant top 
executive sponsorship is coming a 
policy statement that relates to a 
major manufacturer of large and 
small appliances and of electronic 
products. 
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What Customers Want 


So much has been said about the impact of new materials, new 
parts, new processes and new ideas upon the engineering and 
design of electrical products for postwar that one of the most 
important factors in the situation tends to be overlooked. What 
do the customers want? Despite surveys and studies, the pro- 
ducers of things for people have often appeared to feel that they 
knew what was best for consumers regardless of what the latter 
thought about it. 


LA kG ER A Jee er ee! 





Perhaps this is understandable from two angles. First, the 
manufacturer must to a notable degree lead and thus produce 
things which are always just a little bit more stimulating, desirable 
and therefore sales-inducing than the customers might anticipate 
without a knowledge of the possibilities for accomplishment. 
Second, such “research” as is undertaken almost invariably tends 
to the examination of details of existing designs and, therefore, 
involves prejudices linked with possession rather than abstract 
considerations of convenience or desirability. 


There might well be a broader application of that more funda- 
mental approach which calls for finding the answer to ‘What 
things would people avoid doing?” and *‘What are those product- 
operating motions which give relative pleasure?” For example, the 
lifting of heavy objects, the adjustment of multiple controls, the 
facing of glare or exposure to surfaces too warm to touch with 
comfort are unpleasant things to which the makers of vacuum 
cleaners, television sets, lighting units and table appliances respec- 
tively might give extra thought. Again, on the desirable side,there 
might be listed quick response to the operation of on-off switches, 
convenient location of control elements, accessibility that lets the 
owner remove sub-assemblies without calling in the service man 
‘or taking the complete product to his shop. Here, perhaps, the 
makers of fluorescent lighting units, radio receivers, of ranges and 
washing machines may observe some opportunities. 












It is also possible that much of the current acclaim for house- 
hold electrical products that will be fully automatic or semi- 
automatic may well reflect less of a dislike for things with manual _ f 
controls than a weariness with things which are relatively in- 
convenient, difficult or unpleasant to adjust or handle. How 
about giving the customer what he wants, postwar? 
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WHEN PRODUCTS NEED 


BY JOHN C. LEBENS JR. 
ELECTRICAL ENGINEER 


ANY product development problems should be 

solved by providing the kind of energy supply 

needed for effective functioning rather than by 
endeavoring to bring the performance of component 
parts to the relative inflexibility of the standard 110-120 
volt, 60 cycle alternating current. 

Those features of the power supply which must be 
considered in the final design of any electrical product 
are its voltage, both magnitude and stability, its capacity, 
and its wave shape. Available voltages range upward 
from the 1.5 volt provided by a dry cell or the 6 volt 
storage battery but the most common potential is 120 
volt ac. The range of frequencies is from zero, or 
direct current, to 400 cycles now being used so exten- 
sively and well in aircraft. The capacity of the circuit 
on which the electrical product is to operate cannot be 
controlled by the designer but he can so arrange it that, 
from the products view point, the capacity can be large 
or small. In other words he can make the regulation 
of the voltage at the machine excellent or poor or can 
even go so far as to make the voltage increase with 
load. The wave shape also can be adjusted to almost 
any desired form. Usually this adjustment consists of 
restoring the sinusoidal shape of the power wave or 
removing the ripples from a dc. one but flat top or 
saw tooth waves can be supplied to the electrical product 
if they are necessary. 

The list of products needing custom built power is 


HEOSTATS offer a flexible method of 
securing reduced potentials, as desired. 
A—Low resistance, low wattage slide wire 
type. B—Tandem-mounted units controlled 
A by a single drive shaft. 


HERE are many occasions when 

the normal 110-120 voltage of the 
ac. convenience outlet is not what the 
effective functioning of the complete 
product or its subassemblies requires. 
Sometimes the potential should be 
higher; sometimes lower. It may be dc. 
rather than ac. that is required. Again, 
frequencies higher or lower than 60 
cycles may be sought. There are literally 
innumerable ways and means to secure 
precisely those energy-characteristics 
that are needed. No necessity for com- 
promise. Here, in summarizing review, 

are the basic availabilities. 


limitless, ranging from dc./ac. radios to high intensity 
X-ray equipment. Likewise the manner in which the 
electrical energy is altered is staggering. In fact the 
basis of radio and telephony is the modification of elec- 
trical energy to place it in the most useful form for 
the particular function to be performed. Oscillation, 
modulation, frequency conversion employed in the super- 
heterodyne, scrambling, and the like all are conversions’ 
of electrical power from one form to another and right- 
fully belong in the subject. However the picture is so 
broad that this discussion must be limited to those de- 
vices which alter the power supply from that normally 
supplied commercially to that for a specific product. 

Improvements, some stimulated by the war, others 
by competition, have destroyed the former sharp bar- 
riers between various types of equipment and make 
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OLTAGE stabilization is a 
familiar problem. A—Un- 
cased model of a magnetic voltage 
stabilizer. _B—Constant voltage 
transformers offer a dependable 
source of well-regulated ac. As 
shown at B-I, such units usually 
have four windings but this can be 
simplified by tapping across part or 
all of the resonant winding. (2) 
The electrical circuit windings con- 
sist of a primary (1), a resonant 





(2), a compensating (3), and an 
optional output (4). Windings (2) 
and (4) are isolated from (1) and 
(3) by a magnetic shunt and a 
condenser is hung across winding 
(2). Winding (2) and its con- 
denser form a series resonant cir- 
cuit with a definite stable voltage 
drop across each component at a 
given frequency. This tends to in- 
crease the saturation of the iron at 
point B so that any change of flux 


at A due to fluctuations in line 
voltage are by-passed through the 
shunt and have little effect on the 
voltage of (2). The output volt- 
age either is proportional to the 
turn ratio between windings (4) 
and (2) as shown in I or is picked 
off of coil (2) as in III so it is 
substantially constant. To com- 
plete the job, coil (3) connected in 
series but opposed to coil (4) com- 
pensates for small voltage changes. 








the specifier’s job quite difficult. Formerly, air trans- 
formers were limited to small capacities leaving the 
large ones, for oil transformers. Now commercially 
available dry type transformers in sizes up to 4000 kva. 
destroy this clean-cut separation between dry and oil- 
filled units. In like manner, electron tubes formerly 
were associated with high voltage, low capacity recti- 
fication and motor-generator sets with high current, 
large capacity conversion for stationary equipment. The 
antithesis of this picture_is found today in the midget 
motor-generator sets used for gun control in aircraft 
having an input of 110 volt, 3 phase, 240 cycle ac. and an 
output of 50 volt dc. at 15 amp., as compared with 
electronic rectifiers of 10,000 kva. capacity.. Hence 
old concepts of power converters cannot be applied 
without modification in modern design if the optimum 
results are to be obtained commercially. 


RESISTORS AND RHEOSTATS 


PPLIED voltages higher than desired can be re- 

duced simply by the introduction of fixed or 
variable resistors* in series with the device or by 
placing a resistor of relatively high ohmic value across 
the line and picking off the desired voltage by means 
of intermediate taps. The efficiency of either method is 
not too high if the voltage drop is great because of the 





*See “Fixed and Variable Resistors In Ready-To-Build-In 
Form,” October 1943. 
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watt loss in the resistor but the simplicity of the method 
and the trouble-free performance of the resistors often 
swings the balance in their favor. Resistors are avail- 
able in many forms ranging from resistance cords, 
which generate the heat associated with the power loss 
external to the product, to the large forced draft cooled 
resistance grids capable of handling large currents. 
Resistors are available with positive and negative tem- 
perature coefficients of resistance so that the current or 
the voltage drop can be maintained independent of 
load. Resistors with large positive coefficients of re- 
sistance will maintain the current constant with increas- 
ing voltage because a small increase in impressed voltage 
will increase the temperature of the device and its 
voltage drop, thereby limiting the current. For ac- 
curate work these resistances are available in sealed 
tubes filled with hydrogen or helium. 

Adjustable resistances, or rheostats, are extremely 
valuable wherever the voltage is decreased in small 
increments. The most common forms are the slide- 
wire rheostats wound on a cylindrical or circular core. 
The carbon pile rheostat deserves special attention be- 
cause of its adaptation to the maintenance of constant 
voltage particularly when used in conjunction with 
motor-generator sets. The carbon pile rheostat con- 
sists of a stack of carbon discs or plates which can be 
compressed by means of a screw whose pressure is 
applied at right angles to the plate surfaces. As the 
pressure is increased the resistance of the carbon pile 
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decreases producing a smooth variation of resistance. 
The capacity of the rheostat is determined by the size 
of the plates and the resistance range by the size and 
number of plates used. Since the rating of the rheostat 
is based upon the amount of heat that can be dissipated 
its rating can be increased by forced cooling. The car- 
bon pile rheostat is used to maintain a constant voltage 
with varying line voltage by manual adjustment if such 
is accurate enough or by incorporating a solenoid whose 
position varies with the variations in the line voltage. 
On ac. a metallic junction rectifier is used to supply 
de. to the solenoid. However the more common use 
for the automatically adjusted carbon pile rheostat 
is in controlling the field strength of generators to 
maintain their terminal voltage within fixed limits. In 
either use the rheostat has a tendency to overshoot 
slightly and since it employs mechanical linkages the 
voltage compensation is not instantaneous. 


WHAT TRANSFORMERS CAN DO 


| Se wgenenton the voltage of the ac. supply line 
is too low the use of a transformer* is manda- 
tory. However they also are used to lower the supply 
voltage, performing the same function as resistors, and 
now are being used in conjunction with inverters to 
raise or lower dc. Special high reactance transformers 
inherently having poor regulation are used to limit the 
short circuit currents available to safe low values fur- 
nishing protection for the equipment with which the 
transformer is integrated. Transformers also are used 
to isolate the machine from the power supply to assure 
physical safety from high voltage and to isolate radio 
interference produced by the machine. Transformers 
also are available with built in capacitance to compen- 





* See “Special Transformers For Electronic Ways,” November 
1944 and “Specialty Transformers Go to War,” February 1943. 
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RANSFORMER components offer con- 


siderable in departures from the con- 


ventional. A—Transformer integrated with 
rectifier tube to supply filament voltage. B— 
Smoothly-adjustable autotransformer capable 
of varying voltage from 0 to 130 per cent. 


sate for low load power factor conditions as may exist. 

Two winding transformers are the most common 
type. They can be subdivided further into air or dry 
type transformers and oil filled transformers. The oil 
filled transformers are available filled with ordinary 
transformer oil and non-inflammable material which is 
satisfactory for explosion proof construction. Until 
1936 the dividing line between the dry type and the 
oil filled transformers was 50 kva. For capacities be- 
low 50 kva. the dry type was used and above, the oil 
transformer. The dry type transformer usually is more 
adaptable to integration in the product because it is 
available with or without a case where as the oil filled 
transformer must, of course, have an enclosure to hold 
the oil. Since 1936 this picture has changed by the 
introduction of a new type dry transformer with ratings 
up to 4000 kva. This transformer is cooled by natural 
convection. The core is cylindrical and the low voltage 
winding of barrel type construction is placed next to it. 
The high voltage winding, of disc type construction, is 
placed over the low voltage winding and is held in place 
with porcelain insulators. In fact all the insulation is 
air and porcelain except for some glass and asbestos 
bonded with synthetic materials. As a result the insula- 
tion is Class B and operates at 130 deg. C. 

This same trend is found in the smaller capacity 
transformers used in aircraft. By using Class B insula- 
tion permitting higher operating temperatures, coupled 
with better iron in the core and the higher frequency 
used, the weight has been reduced in amazing propor- 
tions. A 35 kva. aircraft transformer rated at 250/30 
volt at 400 cycles weighs only 25 lb. compared to 680 
lb. for a commercial 37.5 kva. single phase transformer. 
These small compact transformers appear to be the 
designer’s dream for product integration but a word 
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of caution should be introduced. Even though these 
units are designed to work satisfactorily at 130 deg. C. 
it may not be so simple to make the associated equip- 
ment perform with equal satisfaction at this tempera- 
ture. Therefore heat generated by the transformer 
must be given serious consideration in the overall de- 
sign picture and either must be dissipated or the asso- 
ciated equipment designed to withstand it. 

Another interesting type of two winding transformer 
is that employed in resistance welding and heating 
equipment where an extremely high current at a low 
voltage is desired. Instead of the secondary or low 
voltage coils being wound they consist of a single turn 
made by sawing the desired shape from % in. thick 
sheet copper. Then a water cooling tube is brazed to 
the outside edge of the so-termed coil to assure adequate 
cooling. The primary or high voltage coils are wound 
to form thin discs which are assembled on the center 
leg of a three legged core alternating with the low 
voltage coils to keep down the reactance and so improve 
the regulation of the transformer. The secondary coils 
can be connected in series or parallel depending upon the 
load and cooling is obtained by circulating water 
through the tubes brazed to the low voltage coils. 

Two winding transformers are available with sec- 
ondary taps so that the voltage can be varied. The 
construction is less complicated in the air type trans- 
formers in that special precautions need not be exer- 
cised to prevent the oil from leaking out around the ad- 
justing arm but adjustable tap oil transformers also are 
available. Since the secondary voltage is changed by 
moving a contactor from one tap to another the switch- 
ing only can be done with the load removed, which 
sometimes is undesirable. The induction regulator 
provides a two winding transformer in which the 
ratio of transformation can be changed smoothly. In 
this device one coil is rotated with respect to the other 
so varying the flux interlinkages and, hence the voltage. 
However the voltage regulator finds its greatest use in 
maintaining a fixed voltage rather than in varying the 
secondary voltage over wide ranges. 

The auto transformer furnishes a very convenient 
device for producing fixed or variable voltages over a 
wide range and is available in capacities ranging from 


IBRATORS and related power packs 
provide a wide range of performance. 
A—Cutaway view of an hermetically sealed 
vibrator. B—This packaged unit offers ac. 


A from a dc. source. 


Y% to 100 kva. It-is a very efficient and compact device 
employing a single winding which is used for both 
primary and secondary. Since the same winding is 
used for both the two windings cannot be isolated. 
Hence the danger of shock is greater on the auto 
transformer than on standard two winding ones. The 
auto transformer for variable voltages is wound on a 
circular core and a portion of each turn is bared to form 
a commutator. A carbon brush makes contact with 
the bared portions of the coils as it is rotated either 
automatically or manually around the axis of the core. 
The width of the brush is made greater than the width 
of the individual coils so as to engage one or more turns 
at all times so that commutation can be effected under 
load. The current is limited in the short-circuited 
turn by the carbon brush resistance to prevent injury 
to the winding. The flux set up by the current flowing 
in the short-circuited turn tends to give a smoother 
curve of voltage variation than would be expected con- 
sidering that it should vary in steps proportional to the 
number of coils. 

As already mentioned transformers are available 
which prevent radio interference from being passed into 
the line. They have a grounded copper barrier be- 
tween the primary and secondary windings to shield 
the primary. Also transformers have special features 
such as high reactance and poor regulation to limit 
the short circuit current and, the antithesis, regulating 
windings to maintain constant voltage over a wide range 
of loads. Such transformers are not at all new having 
been used in series street lighting for years. They con- 
sist of one stationary and one movable coil. The posi- 
tion of the movable coil is determined by the force 
of repulsion between the two coils. Since the force of 
repulsion is proportional to the flux which in turn is 
proportional to the current the movable coil will be 
forced away from the stationary one whenever the cur- 
rent tends to increase in it. This increases the flux 
leakage so reducing the voltage maintaining the current. 


VOLTAGE STABILIZERS 


NE of the most pronounced trends in transformer 

design has heen the development of constant 

voltage output. The normal variations in line voltage 

cannot be tolerated in many products and others could 

employ wider manufacturing tolerances if this objec- 

tionable fluctuation were eliminated. Many methods 
(Continued on p. 170) 
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HOW CONTACT ARCIN( 


BY JOHN D. KLEIS 
RESEARCH PHYSICIST 
FANSTEEL METALLURGICAL CORP. 


MONG the most important factors governing the 
life of electrical contacts is the arcing which oc- 
curs as the contacts make and break an electrical 

circuit. As a result of arcing the contacts may become 
coated with a heavy oxide film which may, if of suffi- 


,cient magnitude, cause open circuit conditions in a 


relatively short period of time. In any event, the con- 
tact temperature will rise, thereby causing further in- 
crease in contact resistance. In other cases, the arcing 
may result in rapid and excessive erosion of the con- 
tacts, causing prematurely short contact life, excessive 
contact roughening and wear, and many other difficulties 
inherent in this type of failure. In some other cases 
the arcing may be such as to cause the contact material 
to transfer, particularly in dc. circuits. As the arcing 
becomes more intense, various portions of the surface 
may be overheated, become molten and as a consequence, 
contact welding may occur. If arcing becomes too 
severe, it is not impossible that the brazing material 
which bonds the contact to the backing material may 
soften and weaken sufficiently to allow the contact to 
loosen and separate from the backing with resultant 
disastrous effects. This is the most serious type of 
trouble and can usually be avoided by making changes 
in the contact material, method of brazing and heat 
radiating capacity of the contact assembly. 

In addition to these difficulties, consistent arcing of 
contacts is a waste of electrical energy. For an applica- 
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tion such as an electric fence unit of the type which must 
operate for long periods of time on a limited supply of 
electrical power from dry batteries at peak efficiency, it 
is very essential that excessive arcing be prevented. 
Arcing in such cases may be due to electrical charac- 
teristics of the circuit in which the contacts operate, 
mechanical characteristics of the contact apparatus as 
concerned with the make and break mechanism, or the 
peculiar properties of the contact material. The latter 
is primarily the subject of the present discussion. 

In order to understand the problem, it is necessary 
to have a fundamental knowledge of the phenomena 
involved in electrical discharges in gases as well as an 
appreciation of the various mechanisms involved at the 
make and break of an electrical circuit. 

Let us first consider the problems of arcing at con- 
tacts by breaking down the contact operating cycle into 
two main components—the make and the break of 
the circuit. 

Arcing at Making of Circuit. Here, one of the 
chief causes of arcing is chatter or contact bounce due 
to faulty mechanical operation of the contact’s closing 
mechanism. Usually a small amount of friction is nec 
essary to prevent bouncing of contacts. Sometimes an 
energy absorbing device is utilized to dissipate the 
kinetic energy of rebound, thereby preventing bounce. 
A dense freely flowing powder is quite often used to 


Fig. I HEN there is contact chatter as a cir- 
cuit is made the time required to com- 
plete the operation increases and an initial pul- 
sating flow is produced. (Left) Chattering, 
causing arcing. (Right) Normal circuit clos- 
ure, without chatter. 
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‘HEN basic phenomena and the 

principles which control them 
are understood, then the level of obtain- 
able performance of both materials and 
parts may be greatly improved. Such 
is the case with those alloys and detail 
designs which relate to circuit-mak- 
ing and circuit-breaking components. 








accomplish this purpose. Tungsten is well adapted for 
such applications for in powder form it will absorb the 
kinetic energy, which would normally cause bounce by 
particles flowing over each other in a random fashion. 

Exceedingly high voltages at the make of the circuit 
will also cause excessive arcing by breaking down the 
dielectric strength of the small gap separating the con- 
tacts. If there is sufficient electrical energy in the cir- 
cuit, then of course the spark will easily pass to an arc 
with resultant contact erosion and roughening. 

Also a contributing factor is cold emission at the con- 


.tact. Cold emission is found to occur for voltage gradi- 


ents of the order of 10° volts per cm. 
Discharges at Breaking of Circuit. Arcing under 
this condition is influenced by such factors as speed of 
separation of the contacts, type of circuit (inductive, 
resistive or capacitative), condition of contact surfaces, 
rate of the ionization and deionization of the gap sepa- 
rating the contacts, chatter or vibration, whether the 
circuit is ac. or de., arcing and arc quenching character- 
istics of the contact materials and other circuit conditions. 
In ac. circuits it has been shown that there is an 
optimum speed of make and break above and below 
which the arcing is greater. In dc. circuits, it is gen- 
erally desirable, other things being equal, to have as 
great a speed of break as possible, since there is no 
current or voltage zero to extinguish the arc as in ac. 
A contact surface which is rough usually will show 
more arcing than a smooth surface. A contact material 
which is fairly hard generally means that the electrons 


are more rigidly bound and prevented from migrating - 


freely. Such a material usually resists arcing and arc 
erosion better than a softer one. Also, a material which 
has a high melting point usually resists the effects of 
arcing better than one lacking that characteristic. The 
cooler the contacts are kept, the less the emission from 
the contact surfaces. Also, the cooler the gap between 
the separating contacts is kept, the greater the deioniza- 
tion in the arcing gap. These cooling effects are usually 
obtained by arc chutes, air blasts, oil between the con- 
tacts, cooling devices on the contact backings and simi- 
lar means. A magnetic field may be used to assist in 
deionization. The fundamental reason for keeping the 
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contact cool is that the electron emission from the con- 
tacts and hence arcing at the contacts increases with 
temperature according to Richardson’s Law which ts: 


aa os 
Ne = A,T%-— (1) 


N, = Number of electrons escaping per 
sq. cm. per sec. 

A, = Constant for metal 

R = Gas constant 

W = Thermionic work function 

T = Temperature in deg. K. : 


« = Logarithm Base 

The thermionic work function W varies between 1.8 
volt for sodium to 4.52 volt for tungsten. 

It may be seen by referring to this expression for 
the relation between the number of electrons emitted 
and the temperature of the emitter, that in order to 
reduce the electron emission and consequently the arc- 
ing, the contacts should be kept coo]. It follows then 
that any conducting medium could be used as a contact 
material provided the contact be kept cool and the 
normal contact resistance of this contact material be 
reasonably low. However, relatively few metals fulfill 
these requirements. Since keeping the contacts cool 
will reduce arcing, the formation of a highly resistant 
surface film on the contact operating face results in 
reduction in erosion of the contact. 

It is not to be concluded that if one were to eliminate 


ELATION between current and voltage 

in the prespark region. I, is the satura- 

tion current and the related voltage is along 

the curve OA. For further reference to 

Townsend discharges in regions AB and BC 
see accompanying text and equation (2). 


Fig. 2 
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Fig. 3 GPARK potential depends upon gap length, 
gas pressure and gas properties. Here is 
an indication of how sparking potential and 
voltage relate with a constant gap spacing be- 
tween plane parallel surfaces. It is not pos- 
sible to produce a spark in air with a potential 
of less than about 340 volt. 


sparking and arcing entirely, contact troubles would 
then disappear. Far from it. In fact, good contact per- 
formance demands a small amount of sparking at the 
contacts to keep the contact operating surfaces clean. 

Referring again to Richardson’s Law, it may be seen 
that as the work function W is reduced, the current 
can be increased. It is known that mono-molecular layers 
of some substances cause an increase in work function 
while others decrease the work function. Therefore, if 
an impurity, which causes a decrease in work function 
W, is included in the contact or comes into contact with 
the contacts during operation, it can be easily seen that 
the electron emission and hence the arcing will increase. 
All of this means a higher temperature of the contacts, 
more contact erosion, higher contact resistance, etc. 


ELEMENTS OF THE PROBLEM 


ONTACT arcing is influenced greatly by the type 
of contact material as well as the design adopted. 
Among the characteristics which intiuence arcing and 
arc resisting characteristics are melting point, hardness, 
ability to maintain a smooth contact surface during 
operation, conductivity, chemical purity, electronic emit- 
ting properties and work function. It is the purpose of 
the contact metallurgists and the contact design engineer 
to manufacture a contact material and so design its size 
and shape and method of attaching it to a suitable back- 
ing as to have a contact material which will combine 
the optimum of the above mentioned properties. This is 
particularly true of contacts designed for arcing and 
current carrying contacts on large heavy duty circuit 
breakers operating in air or under oil. 

Understanding of the various phenomena occur- 
ing during the make and break of electrical contacts, 
follows fundamental knowledge of discharge in gases. 
Let us examine for a moment the theoretical con- 
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siderations solved in the arcing of electrical make and 
break contacts as a generalized problem. 

In order for electrical discharges to occur, provision 
must be made for the formation of, conduction of, and 
absorption of the charged particles which make up the 
discharge and afford a convenient vehicle for carrying 
the current between the electrodes or electrical con- 
tacts at the boundary or end points, These charged 
particles consist of electrons and positive or negative 
ions. Because of the numerous factors which must be 
taken into account in considering a discharge, it is only 
in the very simplest cases involving few variables that 
mathematical prediction as to the character of the dis- 
charge based on calculations can be made. This is one 
of the reasons that electrical contact engineering is so 
complex a science. 

Gas discharges may be completely divided into two 
main types—self sustaining and non-self-sustaining dis- 
charges. The latter are of the dark type, the transition 
between the non-self-sustaining and one of the many 
types of self-sustaining discharges being known as the 
spark which is luminous in nature. 

Consider for a moment two electrodes in air, the air 
being exposed to irradiation from a mercury lamp. This 
irradiation will ionize the gas forming electrons of rela- 
tively high mobility as compared with the ions. Upon 
application of voltage to the electrodes, the electrons 
formed in a gas will move under the directing action of 
the field toward the anode or positively charged elec- 
trode. The irradiation of the gas remaining constant, 
the current will increase as the voltage increases, until 
saturation (I, Fig. 2) is reached. This is shown in 
portion O-A of the curve. 

As the voltage increases, the ionization potential of 
the gas is reached at which time the electrons possess 
sufficient energy to ionize the gas molecules by collision. 
This increase in current occurs slowly in the region 
A-B and then increases practically exponentially due 
to additional ionization produced by the positive ions. 
This is shown in region B-C. The current I in region 
B-C is given by the relation 

I,(a dein Be (a—8)x 
_—_— (2) 
oo Be (o—B)x 
Where 
I is the current 
a is first Townsend or electron coefficient 
B is second Townsend or positive ion ooefficient 
x is gap separation 

If the discharges of the type described above disap- 
pear when the external ionizing source is removed, they 
are non-self-sustaining discharges. 

Referring to equation (2) it can be seen that when 

a — Be (a—8)x (3) 
the gap will break down, the current becoming infinite. 
Actually, of course, the equations (2) and (3) apply 
to steady state, static conditions and not to the usually 
encountered dynamic conditions. When equation (3) 
holds, the current increases very rapidly, the voltage 
drops and the discharge changes to one of several self- 
sustaining types, such as the brush or arc type. The 
type of self-sustaining discharge set up will depend 
upon the gas pressure, shape of electrodes, character- 
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istics of the discharge path and of the electrical circuit 
supplying the voltage. For example, for plane elec- 
trodes the breakdown is a spark followed by an arc pro- 
viding the circuit can supply sufficient power. In the 
case of sharply curved electrodes such as point, the 
breakdown may be followed by brush type of discharge. 

The potential at which the gap breaks down and a 
spark passes, is known as the spark potential. This 
potential depends upon the gap length, the gas pressure 
and the nature of the gas surrounding the electrodes. 
For example, the spark potential for dry air may be 
several times that for moist air. Furthermore, it has 
been found that if the electrode distance is constant and 
the gas pressure is reduced, the spark potential de- 
creases linearly to a minimum value known as the 
critical potential. Further decrease in pressure sharply 
increases the spark potential as shown in Fig. 3. 

It is to be noted that this holds only for gaps which 
are not too small and states in which it is not possible 
to produce a spark in air with a potential of less than 
about 340 or 350 volt. 

It has long been known that it is possible to break 
down small air gaps at a potential much less than 350 
volt, probably due to the mechanism of cold emission or 
bridging of the contacts. Allowing for local increases 
of electrostatic stress known to exist because of surface 
roughness and for softening of the contact metal by 
flow of field currents, calculations show it possible to 
pull metal from contact surfaces close together by ac- 
tion of electrostatic forces. 

Cold emission occurs when electrons are pulled out of 
cold surfaces by the action of electrostatic fields of 10° 
volt per cm. by the action of the field alone. It is 
quite possible to reach a field of this value with fine 
points where the potential is low and the contact gap 
spacing small. It is quite conceivable, therefore, that 
where a contact surface contains many fine projections 
that a considerable percentage of the emission from these 
points would be due to cold emission. 


OLD emission of electrons becomes a fac- 

tor in gap lengths of 0.003 in. and this 

chart relates spark breakdown voltage to elec- 
trode separations at atmosphere pressure. 


Fig. 4 
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ELATION of arc voltage and current as 
contacts break, due to negative resistance 
of the arc during interruption. 


Fig. 5 


An investigation of small parallel gaps in air at 
atmospheric pressure shows that for gaps down to about 
0.004 in. in length the spark breakdown voltage de- 
creases to 340 volt as shown in Fig. 4. From gap 
lengths of 0.004 in. down to about 0.0003 in. the voltage 
increases to approximately 1750 volt. Starting at gap 
lengths of about 0.0003 in. cold emission begins to be- 
come a factor, with the result that the spark breakdown 
voltage decreases rapidly, as shown in Fig. 4. 


WHAT CONTACTS MUST DO 


ET us now consider the discharge processes which 
occur as contacts make an electrical circuit. For 
an example, we might select contacts of a given material 
such as fine silver, separated approximately 1% in. in a 
110 volt ac. non-inductive circuit, with a constant cur- 
rent of 10 amp. flowing. When contacts begin to close 
slowly no current will flow, due to the dielectric strength 
of the air separating them, until such time as that di- 
electric strength is broken down. If the contact sur- 
faces are new, unused and extremely well polished, it 
is quite probable that no current will flow until actual 
physical contact is made. However, in most cases, the 
surfaces may be relatively rough, consisting of many 
small pointed projections due to previous operation and 
use, and when the voltage gradient exceeds a value of 
approximately 10° volt per cm., field emission occurs. 
Contacts separated 0.0001 in. on a 250 volt circuit would 
have a voltage gradient of 10° volt per cm. if the sur- 
faces were absolutely smooth. In cases of pointed pro- 
jections, the field strength, of course, would be much 
higher at the tips of the small pointed projections. 

In cases like this electrons are actually pulled out of 
the cold contact surfaces by the action of the electrostatic 
field. As the discharge proceeds, the surfaces will be- 
come warmer. As this happens, the strength of the 
contact material is decreased locally, resulting in pulling 
out of the contact metal to form minute bridges between 
the contacts before they are in actual contact Over a 
large area. This will also result in current flow prior 
to that to be expected under normal conditions. It is 

(Continued on p. 184) 
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BY PETER MULLER-MUNK 
INDUSTRIAL DESIGNER 


O MUCH guessing and idle dreaming has found 
S its way variously into print that manufac- 

turers may well begin to fear that peace will be 
but the beginning of a rather harrowing “design re- 
conversion” of their former products. Personally I 
feel that change is inevitable but that it is unlikely to 
come with explosive suddenness. 

Above all, I would not be classed with that callous 
and shortsighted group who see the war as already 
won and who are beginning‘ to look for bunting and 
parades in the midst of suffering. As a matter of fact, 
the only intelligent way to estimate tomorrow’s 
approach to products and their design is through 
an analysis of today’s conditions and of those ele- 
ments of war production and war experiences 
which will be the starting points for our next 
civilian economy. In this connection, it might be 
well to face certain obvious and powerful psychological 
barriers which must first be overcome before we can 
be prepared to do our share towards a lasting peace. 

The brutal years through which we are now going 
help to lend a rosy and nostalgic glow to the past. 
Peace and living—it seems very long since they were 
ours, and we long bitterly to have them once again. 
This very longing, however, can easily turn into an 
unquestioning reversion to the forms and manners, the 
tools and habits of the past and into a retarding influ- 
ence on a world fit to live in. The desire to “go back”’ 
to the days before Pearl Harbor, the urge to forget 
everything reminiscent of our war existence—these 
very natural emotions can only too easily prevent us 
from going forward. 

While it is outside the realm of 


the author’s 
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RE-DESIGN CERTAIN 


ability and the purpose of this article to foresee 
the many subtle and important social and economic 
issues which we must face, enough tangible evidence is 
at hand to indicate that industry will almost be forced 
into the re-engineering of its products. A return to 
the construction and looks of prewar products would 
deny the revolutionary character of war engineering 
and of war production. Indeed, too much has hap- 
pened to make the past ever again palatable to the 
future. Our physical means, alone, have changed too 
much to make the re-issuing of prewar products any- 
thing but an embarrassed and embarrassing stopgap 
between two periods. 

It would moreover be economically unsound to ad- 
here to prewar standards of product construction be- 
cause war developments and materials might very easily 
have made the old methods obsolete. Postwar produc- 
tion must proceed directly from war production; that 
is to say, it must be the result of searching and cool- 
headed appraisal of our present state of industrial de- 
velopment. If we are to maintain the efficiency stand- 
ards of ordnance materiel in our civilian products, we 
must apply the same ruthless demands for ruggedness 
and unfailing performance to them which the War De- 
partment is today applying to its purchases. 

It is hence not a question of re-design for the pur- 
pose of style alone which will bring about many radical 
changes in product appearance, but the need for a full 
utilization of today’s resources and equipment. In this 
process of product analysis and re-engineering, the de- 
signer will quite naturally form part of the group which 
will solve the questions, “What shall it do?” “For 
whom?” “And under what conditions?” It is entirely 
possible that such queries will result at times in a sim- 
plification of the last pre-Pearl Harbor model—now 
that distance no longer lends enchantment to flashy 
trim and senseless “streamlining.” A return to sanity 
should bring with it the junking of many purely super- 
ficial ornaments and tricks, which in the past often 
served to hide an actual paucity of ideas or design. It 
does not matter much whether you like or dislike 
“modern design” or just what you think of the useful- 
ness of design consultants. The fact remains that you 








NDUSTRIAL Designer Muller-Munk 
I offers some stimulating observations 
as to just why postwar products will not 
be the old, familiar ones of pre-1942. Of 
course, it is progress in materials and 
parts, in war learned fabricating and 
process techniques and new levels of cus- 
tomer acceptances that speed CHANGE 

in the days and things to come. 
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OR POSTWAR PRODUCTS 


OMETHING new in sewing 
machines as Designer Muller- 
Munk anticipates the impacts upon 
design of plastics. In this develop- 
ment, the end plate is a separately 


will find yourself using both, if you want your product 
to retain leadership. 

What manufacturer can now be certain that the basic 
materials in which his product used to appear are still 
adequate or even the same?~ Without wanting to fall 
in with those who cry for change for the sake of change 
alone, it seems imperative to me to investigate materials 
with a completely new humility and expectancy of dis- 
covery and surprise. The progress and innovations in 
the field of material supply and properties will bring 
about changes in product design without requiring any 
recourse to esthetics or to any fixed standards of style. 

As a result of wartime improvements in glass tech- 
nology, metallurgy, and chemistry, the old notions of 
property limitations are beginning to disappear. The 
borderlines between materials are approaching each 
other so that we will be able to make more and more 
ideal choices for each application. Radical design 
changes will occur naturally and inevitably—not as the 
forced manipulations of designers but as the adjust- 
ment of industry to new sources of supply. 

Although it is patently impossible to give a com- 
plete list of materials and their most recent 
changes, it is certain that no one can appreciate the 
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molded thermosetting material. 
The bearing housing is of clear 
plastic to provide better visibility. 
Shaft disengaging wheel is of mold- 
ed phenolic with a metal insert. 


facts and remain complacent about the future of a “tradi- 
tional” product. So much has already been said about 
plastics that I hesitate to enter into any discussion of 
their merits or demerits. It is clear, however, that we 
must acquaint ourselves far more intimately with the 
true properties of plastics than we have in the past. 
Only through impartial research will we be able to 
determine whether the use of a plastic material can 
improve our product; and if so, where and how it shall 
be employed. 

Any product at all, for instance, in which weight 
considerations play a role—be they those of shipping 
costs or connected with pay-load calculations—must 
look towards magnesium, our war-born, lightweight 
giant. Available in tremendous quantities and in many 
diversified alloy formulations, magnesium will help to 
revolutionize whole provinces of prewar thinking. With 
the commercial development of helium arc welding. 
with new surface treatments against corrosion, and 
with excellent forging and die casting characteristics, 
no manufacturer of transportation equipment or of 
household or office appliances can afford to overlook 
its potential advantages. 

Parallel to magnesium, very radical improvements 
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PERHAPS the bed lamp of Tomorrow will 
be based upon a fluorescent source. ‘This 
unit consists of both translucent and opaque 
plastic components and is fully adjustable. 


and changes in the properties of aluminum have taken 
place. Recent inventions take aluminum directly into 
the neighborhood of steel in its strength factor and open 
up new fields to designer and manufacturer. The pro- 
ducers of stainless steels, on their side, have vastly 
perfected the range and workability of alloy steels, and 
the entire family of metals is constantly changing and 
enlarging its characteristics and properties. To the 
designer and engineer they all offer new and often star- 
tling increases in product efficiency, and their intelligent 
use will inevitably lead to equally new types of con- 
struction and appearance. 

It is axiomatic that refinements in the structure of 
materials bring with them commensurate changes in 
production equipment. The very urgencies of war 
production have forced us to devise better, faster, and 
more automatic machinery to keep pace with the in- 
satiable demands of our troops. So radically have we 
increased productive capacity that many of our factories 
can look back upon their prewar equipment as belong- 
ing almost to the “craft age.” 

The designer, returning to serve an old client, often 
finds that hardly anything but the top personnel, and 
frequently not even that, remains as a reminder of the 
past. It is practically useless today to assume that 
previous familiarity with factory equipment, tools 
and assembly methods will still serve as a starting 
point for tomorrow’s product planning. The client 
has retained from the past only his name and the 
continuity of his business ethics and of sound manu- 
facturing methods. For all practical purposes, there- 
fore, the designer is dealing with an entirely new client, 
and any design program must proceed from this real- 
ization. 

It sounds banal to point out that design is tied to the 
productive apparatus and facilities of a given factory; 
it is useless to require draws beyond the capacity of a 
client’s press or to design sheet metal shapes for a 
foundry set up. 

If we then apply this premise and first investigate 
existing manufacturing facilities, we shall find that a 
return to the past is literally out of the question. Not 
only has prewar equipment been improved and en- 
larged, but entirely new processes and machinery have 
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found their way into countless factories. Old habits 
and trained operators have disappeared. A new breed 
of war workers is manipulating bigger, safer, and faster 
production tools than we ever imagined. It would not 
go too far to say that the war has succeeded in “stream- 


VIRTUALLY unchanged for so many 

years that its appearance is almost a sym- 
bol, the domestic watt hour meter upon which 
electric light and power companies base their 
customer billings may well yield to the prin- 


ciple of change, too. Housed in plastics and 
metals to provide better insulation and mainte- 
nance factors, the appearance is the result of 
re-engineering and mechanical considerations 
rather than the element that induced them. 


lining” production infinitely more effectively than peace 
was able to “streamline” our products. For which situ- 
ation, much thanks! The same holds true of plant 
layout and efficiency. Antiquated ways of work prog- 
ress have given way to new systems for the efficient 
flow of production, assembly, finishing, and shipping, 
and to new buildings to replace or add to the old as 
well as to postwar plans of more efficiency to come. 

The productive potential of most of our factories must 
therefore be freshly appraised if we are to get from it 
any reliable guidance for the future. We will often 
find that it has so far outstripped its former capacity 

(Continued on p. 200) 
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TEMPERATURE CONTROLS 


WARTIME IMPROVED 


BY JAMES HOLDEN BURNETT 


ELECTRICAL ENGINEER 


URING the war, all lines of technical develop- 

ment have been tremendously stimulated, and 
° the field of temperature controls has been no 
exception. Because of many war inspired develop- 
ments and applications, engineers and designers of 
various electrically energized devices can expect a wide 
variety of types with new and interesting possibilities 
for specification within their peacetime appliances, in- 
dustrial process equipment and heavy duty machines. 
Control of ambient temperatures may be effected by the 
thermostatic regulation of heating or cooling units. 
Temperature levels of products or their electrically 
heated components may be closely held. Processes 
calling for high or low heat levels are quite as readily 
subject to automatic protection and supervision and in- 


OME forms of bimetal thermostat ele- 
ments. By columns (1. to r.) snap-acting 
discs, double helices, strips, single helices, coils. 


Fig. 1 
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clude industrial baking ovens, reduction furnaces, 
solvent heaters and chemical baths. 

More and more factories are finding it necessary to 
make their own weather. Manufacturers of penicillin, 
for instance, keep their thermometer at a constant 74 
deg. F and the humidity at 55 per cent to insure prod- 
uct consistency from one batch to the next. Among the 
many hurdles the synthetic rubber industry had to clear 
was temperature control. The makers of one variety in 
at least part of the process keep their materials at a tem- 
perature of 100 deg. F below zero. 

The quality in glass which makes it able to resist 
bullets is determined by ambient conditions prevailing 
during manufacture. Because the plastic placed between 
the various layers of glass is extremely sensitive to 
moisture and temperature, the assembly room where 
this “sandwich” is put together must have a steady 
temperature of 60 deg. F and a humidity of 20 per cent. 
Other industries where temperature control is vital dur- 
ing manufacturing operations are candy, chewing gum, 
drugs, textiles, paper and printing. 

Fire protection schemes are built around effective 
temperature controls. The heating of glue pots, solder 
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Fig. 2. Aircraft circuit breaker panel 


pots and pitch pots is regulated by thermostats. Water 
coolers represent another widespread application, Motor 
overload protection is a most important use of thermo- 
static devices to control the temperature of the motor 
windings within a safe value. 

In the war effort all of the above applications have 
naturally found their important places. The develop- 
ment of precision industrial instruments has greatly in- 
creased production of war materials. The electronic 
pyrometer is an outstanding development in this field. 
The control of ambient temperatures has been effect- 
ively achieved not only in the industrial plant but as 
well in the high flying war plane superfortress and also 
the deeply submerged submarine. 

Development and application of built-in-thermal 
elements has resulted in greatly increased safety 
and reliability in many wartime products. For ex- 
ample, it was formerly necessary to install individual 
supply circuits to each electric motor in aircraft which 
practice resulted in considerable weight of copper as 








ROGRESS in various thermostatic 

controls, whether to hold product 
functions at predetermined temperature 
levels or to prevent overheating as a pro- 
tective measure, has been speeded by the 
wartime demands of product develop- 
ment engineers. Components that would 
operate under all foreseeable conditions 
of adversity and perform with the ut- 
most reliability within the range of in- 
tended service have been developed and 
improved by their suppliers. Adequate 
review of that subject would bring in 
many items still under the limitations of 
military secrecy but there is much that 
can be told to assist you in planning 
your electrically heated product for To- 
morrow and here are some high spots. 


e > ) 
(A) with master reset bar. B—Rear view. B 









well as taking up valuable space. Through the use of 
automatic bimetal disks as circuit breakers it has been 
possible to supply such motors from a single main dis- 
tribution bus resulting in the saving of much weight 
and space. In aircraft radio equipment thermal ele- 
ments have also found important use as time delay 
relays of compact and simple construction, light in 
weight but very rugged and effective. 

Temperature compensation of pressure controlled 
aircraft instruments is an unheralded but vitally im- 
portant development in the field. Many interesting 
military applications of some recently developed units 
can not yet be revealed, but they are amazingly com- 
pact elements, whose resistance varies with temperature 
and have great possibilities in many postwar thermal 
control schemes. 

It is likely that the near future may bring greatly 
increased use of built-in thermal protection in many 
types of electric motors and in transformers, especially 
those in electric ignition systems for oil and gas fur- 
naces. Built-in protection means the thermal over- 
load device is made an integral part of the motor 
transformer as the case may be. Electrical appliances 
will be improved by greatly expanded use of such ther- 
mal elements. For example, electric refrigerators by 
adopting the built-in principle will insure better per- 
formance and increased safety. Air conditioning units 
will naturally make increased use of the new thermal 
elements. Automobile air conditioning, which was on 
the verge of commercial application at the start of the 
war, will become a postwar reality and relate to 
effective, reliable, compact, sealed controls, 

In all branches of the industry it is likely that war 
born electronic developments will have an important 
influence and it is quite likely that the range and effec 
tiveness of their various specification points will be mul 
tiplied thereby. : 

Fundamentally, all known types of temperature 
sensitive media have been applied in controlling tem 
peratures. However, the most important basic types 
which utilize electric circuits are those in which a ten 
perature change produces 

(1) a change in a circuit by a mechanical action suc!) 
as the closing of a switch, 
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(2) a change in the electrical characteristic of a cir- 
cuit element such as a variation of resistance or 
impedance, 

(3) an internal electromotive force or voltage in the 
circuit. 

Under (1) may be classified these thermostatic forms 

which are generally useful up to 500 deg. C.: 

(a) bimetallic elements in all the usual and well 
known forms such as the strip, disc, flat spiral, 
and helix, 

(b) those in which a temperature change produces 
an expansion or contraction of a metal element, 
usually a rod or wire, but sometimes depending 
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on the differential movement of two elements 
of different metals, 

(c) the expansion or contraction of liquids or vapors, 
including the mercury capillary tube type, as 
well as the so called bulb and bellows type. 

Under (2) may be classified those newly developed 
types which, used as circuit elements, vary in resistance 
with a temperature change and have many interesting 
applications. 

Under (3) may be classified photoelectric tubes and 
thermocouples, which are devices producing internal 
emf. when a temperature differential is applied. The 
electric pyrometer which registers as well as controls 
temperature is actuated by the thermocouple. During 
the war this device has been greatly advanced by the 
application of electronic amplification methods. With 
these elements it is possible to cover the entire indus- 
trial temperature range from 200 to 1500 deg. 
Thermostats using bimetallic elements have inte- 
grated within them a strip, disc, spiral or helix com- 
posed of two metals with widely different coefficients 
of thermal expansion such as invar and brass which 
are brazed or welded together. Fig. 1 shows typical 
bimetal elements. The effect of an increase in tem- 
perature on the sensitive elements causes it to bend 
or warp. This mechanical action is utilized to open 
or close an electric circuit. The prewar availabilities 
have been well covered in previous articles. 

Whereas a few years ago current carrying capacities 
of 40-50 amp. at 110 volt were limiting, the develop- 
ment of aircraft motor protection through snap acting 
thermal discs has produced ratings as high as 1500 amp. 
in units 2% by 1% in. 

Aircraft circuit breakers of the snap action thermal 
disc type have been very.successfully applied. Small 
and compact, they weigh less than 9 oz, each, and are 
available in interrupting ratings up to 200 amp. They 
have ample rupturing capacity for all aircraft applica- 
tions up to and including 30 volt de. They are simple 


PECIALIZED service needs are met by 

units developed for the purpose. A— 

Double snap-acting disc type time delay relay 

for aircraft radio duty. B—For an automo- 

bile windshield wiper. C—For a headlight 

switch. D—Adjustable, for automotive tem- 
perature control. 


Fig. 3 





NAP-ACTING control based on two bi- 
metal strips and a spring of beryllium 
copper. Designed to respond to ambient tem- 
peratures or electric currents through changes 
in temperature of bimetal parts which are a 


part of the current-carrying circuit. The unit 
measures 2% x 1% x 11/16 in. 


in construction yet very dependable. No over center 
toggle mechanisms, magnets, or other complicated parts 
are used. At predetermined overloads the resistance 
heat, caused by excessive current passing through the 
disc, snaps it into reverse position, opening the contacts 
and thereby breaking the circuit. The device is avail- 
able with manual or automatic reset. This thermal 
circuit breaker is used for the operation and control 
of any remote electrical load within its rated capacity. 
positively, safely and simply with the minimum weight of 
material used. Both trip free and non trip free ar- 
rangements are available. 

The use of thermostatic discs in time delay relays 
has been applied to aircraft radio. The disc is heated 
by a small resistor heater requiring from 0.5 to 5.0 
watt according to the timing wanted. When heating is 
discontinued, the interruption of the heater current and 
cooling of the disc causes them to reset, returning the 
contacts to normal position. Increased current or 
voltages means shorter heating time and longer cooling 
time and vice versa. 

Another type of snap acting device employs two bi- 


CTION of this temperature control 
switch depends upon the thermal re- 
sponse of a seamless tube. It is adjustable as 
indicated. Inherent sensitivity plus or minus 


Fig. 6 


TEMPERATURE 
ADJUSTING SLEEVE 


metal strips and a spring made of beryllium copper 
(Fig. 4). The two bimetal elements are supported by 
a screw that is threaded directly into one of the blocks 
The bimetal elements in turn support the spring at two 
places, at the ends of the side members and at the end 
of the center member of the spring. This device is de- 
signed to respond to ambient temperature or electric 
current control through a change of temperature of the 
bimetal elements which become part of the current car- 
rying circuit. They have found application in switching 
of circulating fans, industrial glue pots, thermal alarms 
for bearings, over current cutouts, and water tempera- 
ture control in poultry watering devices and pasteurizing 
equipment and as a time delay relay. Calibration may 
be to plus or minus 5 deg. F of any specified tempera- 
ture between 32 and 300 deg. F but should not be 
exposed to temperature in excess of 450 deg. C. 

One type of thermostat utilizing a bimetal coil uses a 
mercury switch for make or break of the electrical 
circuit. The switch, hermetically sealed, is immune to 
pitting, oxidation or corrosion. It is dust proof and 
dirt proof and cannot be affected by any free fumes 
or gases. The contacts remain perfectly clean, thereby 
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BIMETAL: SENTINEL 92F 


Fig. 5 AS AN air heating control for 
hospital products this form of 
thermostat has a sensitivity of bet- 

ter than % deg. F. 


assuring unfailing performance indefinitely. The elec- 
trical capacity is 9/10 amp. at 24 volt or less. 

In the medical field there are at present three main 
uses for thermal air control: laboratory ovens (drying, 
sterilizing, serological incubator) ; premature infant in- 
cubators; and, heated bed tents. Safety from over- 


heating due to contacts sticking or buzzing is most im- 


(Continued on p. 202) 
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MULTIPLE SPINDLE DRILLING MACHINE 


This 28-spindle machine functions hydraulically 


through a 25 hp., 1800 rpm. motor drive. Auto- 


matic cycling provides rapid approach, feed 
and adjustable rapid return to stop. Cycle can 
be arranged for dwell at the end of the feed 
operation if so desired. Grinding head driven 
through multiple V-Belt with change gear 
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device to give speeds of 200 or 500 rpm. at the 
takeoff. The column is of heavy type cored 
casting with long ways which carry the head 
slide and also serves as a support for the 
hydraulic feed cylinder operating the head 
Designed by Defiance Machine Works for 


drilling,- boring, reaming, or milling operations 
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FOR REMOVAL OF 
BROKEN TOOLS 


pe 


By means of a vibrating mechanism 
which makes and breaks an electric 
arc between the electrode and the 
broken imbedded part to be re- 
moved this metal disintegrator 
speeds many production operations. 
A coolant flowing through the elec- 
trode assists in the disintegration, 
keeps the workpiece cool and 
washes away material. Essential 
components are the head, coolant 
tank, jack connector, indicator 
lights, switches, transformer, motor, 
pump, etc. The Drafto disinte- 
grator operates from any conven- 
ient outlet and is portable. 
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TWELVE CHANNEL OSCILLOGRAPH 


Compact, portable and isolated from the effect 
of external vibration this Hathway Instrument 
12 channel oscillograph is only 18x 9x8 in. 
Individual bifilar galvanometer elements are 
used to cover a wide range of frequencies from 
200 to 10,000 cps. Recording is done on 


sensitized paper or film from light beams re- 
flected from the galvanometer mirrors. Record- 
ing chart is driven by an internal governor- 
controlled motor at speeds between 1% and 40 
in. per sec. A marking device provides co- 
ordinate lines at intervals of 0.001 sec. 





Se 
FSI 






PS 


eT eke 
P isc 


i 
i 


TRANSMISSION 
PHOTOMETER 


Accurate measurements of the light 
transmitted through very small 
areas of spectographic plates are 
obtainable with this photometer 
particularly intended for spectro- 
graphic analyses. Operates from 
a constant power supply of 6 volt 
ac. or dc. with an approximate 
capacity of 30 amp. In measuring 
transmission through a plate, light 
from a projection lamp is con- 
densed by a condenser lens focused 
on a wide aperture lens, magnified 
and cast upon a rectangular-shaped 
diaphragm located in front of the 
light sensitive cell. The current 
output of the latter, which is the 
degree of light transmitted through 
the cell of the plate is shown upon 
the galvanometer scale of this Gen- 
eral Electric product. 
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VACUUM TUBE VOLTMETER 


Offering 2 per cent center scale accuracy, this 
new Volt-Ohm-Milliammeter offers a flexible 
production instrument for such operations as 
measuring amplifier gain, network response and 
output level. Intended especially for voltage 
measurements in the audio, supersonic and 
lower radio frequency ranges. Measures 100 
ohm to 1000 megohm without battery. Dc. 
current ranges from 50 microamp. to 1 amp. 
Frequency range from 50 cps. to 50 megacycle. 
A development of the Reiner Electronics Co. 
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HEAT LOSS 


Based upon a system which 
involves operation of the con- 
trolled units in response to 
changes in the rate of heat 
loss within heat zones, this 
Minneapolis Honeywell Reg- 
ulator unit has been espe- 
cially designed for capacity 
hot water heating equipment. 
When the thermostat regis- 
ters an increase in heat loss 





FORMED WHEEL GRINDER 


Double indexing results in reducing produc 
2 when this Gear Grinding 
Machine Co. unit is used. Index cycling stop is 
selective from 0 to 400 indices and may be 


tion time by ! 


THERMOSTAT 








it signals to the motor to re- 
set the temperature controller 
to a higher point which in 
turn causes an increase in the 
rate of heat input into the 
heated space. The thermostat 
is continually measuring the 
rate of heat loss from the 
structure and continually 
causing the motor to reset the 
temperature controller 


adjusted from any point in the cycle. The 


travel of the grinding wheel carriage to wheel 
trimming position is automatic and can be 
made after any predetermined number of cycles 
or may operate as a tooth to tooth index. Elec 
trically interlocked safety circuit stops all 
movement of the grinding wheel carriage in 


case of index failure 


FLUORESCENTS 


Carrying three six watt 9 in. fluores 
cent tubes, arranged in a circle 
around a central supporting lami 
nated plastic tube, this lamp is easily 
opened for changing tubes, etc. A 
separate mechanical type starting 
switch is provided for each tube, 
enabling the user to turn on as i 2 
much light as is needed. ; 
Housing is entirely of laminated 
plastic, except the transparent plas 
tic envelope. Ballasts are in a sepa 
rate compartment. A product otf 
Larrimore Sales Co 
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P | \HOUGH no more than a relatively slight modi- 
fication of the circuit of an instrument can enable 
its adaptation to the indication or recording of 

quantities far remote from the usual volts, amperes or 

watts,* there are other factors to be considered if the 
instrument is to do just what is expected of it. Flexi- 
bility in instrument specification opportunities is notable. 

For example, resourcefulness permits the measurement 

of stress by means of the increased resistance of a 

stretched wire or by increased air gap reluctance. 

Fundamentally, any measurement is a comparison 
between the effects produced by a known and by an 
unknown quantity. When a number is assigned arbi- 
trarily to the feature of the known then comparison 
gives a number to that feature of the unknown, In 
weighing, for instance, the forces due to gravity are 
compared. In electrical instruments the known or 

control force is produced by a spring or by lifting a 

weight against gravity. In the latter case the control 

force is proportional to W sin 6, while in the former 
it is given by K#@. Here @ is the angle through which 
the movement is twisted. The constant K depends on 
the material and on the physical dimensions of the 
spring. For a cylindrical spring it is Ebx?/121 where 
1 is the length, b the breadth and x the thickness 





* See “Electrical Instruments For Mechanical Values,” August 
1944 
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WHICH INSTRUMENT 
PERMITS WHAT SCALE? 


of the material of the spring. 
pends on the type of movement used in the instrument. 
As shown in the tabulation, the “law of the meter” 


CX =20 DEG 


O SECURE an indicating or record- 

ing electrical instrument that will 
offer precisely the performance required 
means that the specifier should appreci- 
ate both the advantages and limitations 
of basic instrument types. Thus, the 
need for a large dial and pointer obvi- 
ously calls for a greater force than a 
delicate galvanometer can provide di- 
rectly and the requirements of expanded 
scale, equal division, 300 degree, small 
arc straight line and similar variations 
all mean close adherence to design. 


—_ markings and angular responses of 
the individual type of instrument must re- 

late to the basic principles of instrument de- 
sign. Fig. 1—Current (1) is directly propor- 
tional to the angular displacement @ in a per- 
manent magnet instrument. Fig. 2—In the 
iron vane or attracting type under gravity con- 
trol the current deflection relationship is not a 
straight line function. Fig. 3—Vane used in 
instrument whose performance is shown in Fig. 
2 is of an elliptical shape. Fig. 4—Repulsion 
type, gravity controlled. Fig. 5—Square law 
instrument. If of the electrostatic type, the 
angular deflection is proportional to the square 
of the voltage; if of the thermal type deflection 
relates to the square of the current. 
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The unknown force de- 
















































































































































































































































































Fig. 6 Fig. 7 


give long scale. 


Fig. 9 


depends on 8, V6, or some more complicated expres- 
sion. The length of a division on the scale will thus 
vary according to the movement used. This is an im- 
portant matter as it affects the legibility of the scale. 

The use to which an instrument is put determines 
the scale that is required. For instance in a laboratory 
instrument the same percentage accuracy is desired at 
all points on the scale. This means that the scale should 
be opened out at its lower end and be more compressed 
at the higher values. In fact it would be a logarithmic 
scale and identical to that of a slide rule. At the low end 
legibility would be good but would deteriorate as the 
upper end is approached. In the switch room on the 
other hand, legibility counts as the meters must be read 
from a distance. This resulted in the development of 
the so-called “engine room scale.” The low part of this 
scale is compressed and thus allows good legibility to 
be secured in the middle. 

Using the results in Table 1 the relationship between 
the quantity U and the deflection @ may be plotted. 
Therefrom it is easy to examine the scale divisions. In 
Fig. 1 the linear relationship 6 = I is plotted. Directly 
below is shown the scale that results. It is an even 
scale where an increase of 10 amp. means an increase 
in the deflection if 10 deg. This scale is very legible. 


In Fig. 2 the relationship I = V —_——_—— 

sin@+ « 
This corresponds to the equation of a vane type instru- 
ment of the attracted type gravity controlled. The vane 
considered is of elliptical shape as shown in Fig. 3. It 
is pivoted at one of its foci. When the major axis of 
the vane lies along the horizontal the angle a is con- 
sidered a zero. As shown in the figure a has value of 
20 deg. In Fig. 2 are shown the curves for two values 
of «. The scale markings are as shown. It will be 
noticed with « = OQ the zero is suppressed and the scale 
commences at 0.7 units. This scale is very open at the 
lower end, becomes very crowded at the higher readings. 
When the disc is offset by 20 deg. the instrument com- 
mences at zero but now crowds the whole of the scale 
divisions within a 60 deg. arc. For purposes of com- 


is plotted. 


parison the relationship between I and the deflection 
for the repulsion type gravity controlled instrument is 
shown in Fig. 4. Here the scale is more open and more 
The effect of the offset a is to com- 


evenly divided. 
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HAPING of fixed and moving 
parts affects scale values. Fig. 
6—Poles of permanent magnet to 
Coil side curves 
in constant field strength. Fig. 7— 
Soft iron core shaped to vary 6 
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Fig. 8 
so altering torque and consequently 
the scale. Fig. 8—Variations re- 
lating to square, linear and loga- 
rithmic law types. Fig. 9—Long 
scale for a one-quantity meter re- 
quires but one vane. 





press the scale and so increase the range. 
with Fig. 2 this instrument has the more desirable scale. 
Fig. 5 shows the scale obtained with a square law in- 


Compared 


strument. The scale is open at the lower end and be- 
comes crowded at the higher end. 


WHAT LENGTH OF SCALE 


EGIBILITY of an instrument could be increased 

by increasing the radius of the scale. Such a pro- 
cedure is limited by the length of the pointer. Not only 
does the pointer become mechanically weak but its in- 
creased weight brings in unduly high friction forces, 
which must be overcome by the driving forces. 

The length of the scale is limited by the restrictions 
on the movement of the needle imposed by the supports 
of the moving element. The pointer can only move in 
the clear space between such supports. In the case of 
the moving coil instrument the movement is further 
limited by the length of the pole face of the permanent 
magnet, since the coil side must move in a constant 
field strength. In this instrument the scale is of the 
order of 90 deg. Many endeavors have been made to 
extend the range in this instrument and of the many 
one is selected. It consists of a specially shaped per- 
manent magnet having its poles arranged as in Fig. 6. 
One coil side swings in the annular space between the 
two poles, the other side merely pivots on the center. 
In this instrument therefore only one coil side is active 
but the scale is now extended to about 270 deg. 

On the vane type instruments the standard repulsion 
type offers greater possibilities in increased length of 
scale. By shaping the vane as a tapered Scroll and 
arranging it to move eccentrically with respect to the 
coil so the iron moves from the centre out to the inside 
of the coil the scale can be extended to over 180 deg. 

The induction type instrument offers naturally a long 
scale. The mechanically simple rotor can be allowed to 
travel 300 deg. without any alteration to the design. 

A certain amount of control of the scale divisions may 
be exercised by shaping the moving element or its 
accessories. In the case of the moving coil instrument 
by shaping the soft iron core between the poles the flux 
density in the air gap may be controlled. Thus the 
scale may be converted from the standard uniform scale 
to the square law or logarithmic type. The principle 
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TABLE I—INSTRUMENT TYPES, FORCES 
AND DEFLECTIONS RELATED 


Relation of quantity (U) 
to Deflection (9) 


Type of 


Movement Force 





Moving Coil 


_ Spring Control aU U=ké 


Vane Type ee dL em oe 
Attraction a U2 — U=k 
Gravity Control dx sin 2 G sin2 (@+a) a) 


dL sin@ 
lU=k sin — 
i 2 WV cos(O-+a)/s 


u=Ke 








Vane Repulsion 
Gravity Control 


Dynamometer 
Spring Control 


Electrostatic 
Gravity Control 


Hot Wire 
Spring Control 





Induction Type 
Spring Control 
Rectifier Type 
Spring Control 














of such an alteration is shown in Fig. 7. In the case 
of the moving iron type the same effect may be attained 
by altering the contour of the vane. In Fig. 8 are shown 
the relative contours to secure a square law, a linear 
law, and a logarithmic law. The contour for the square 
law is that of the Archimedes spiral but the contours of 
the others must be calculated by a step-by-step method. 
The vane shown in Fig. 9 gives a long scale. 

It is thus seen that by a modification of the design 
of the components of the movement the scale division 
may be altered. The low readings may be compressed 
while the higher readings are opened out. Such a scale 
supplies the indications necessary in practice where the 
power man is interested only in the 100 per cent mark 
plus or minus some such variation as 20 per cent. 

For portable instruments in testing work, the ques- 
tion of range enters into the picture. For ordinary 
work the instruments are provided with alternate scales. 


Fig. 10—Simple scales for multiple value read- 

ings or (Fig. 11) more complex ones are avail- 

able. Here is a combination voltmeter-am- 
meter arrangement with two pointers. 


Fig. 10 
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Selection is made by means of a switch. In such in- 
struments the selector switch varies the series resistance 
in the instrument circuit in the case of the voltmeter, 
or the shunting in the case of an ammeter. 

Frequently it is necessary to adapt the scale to read 
some related quantity. This is a matter of calibration. 
On 4 constant voltage supply the ammeter reading is 
proportional to the watts in the circuit. Under these 
circumstances an ammeter can be calibrated to read 
watts directly. To accommodate variations in voltage, 
two or three scales are provided as shown in Fig. 10 
and the reading is made in the scale indicated by the 
voltmeter connected in the circuit. Another type is a 
resistance measuring device comprising an ammeter and 
a voltmeter movement. 

These movements are arranged so that their pointers 
cross. The scale markings are in the intervening space 
between the two elements and are of the form shown 
in Fig. 11. Such an arrangement is of course suitable 
only for cases where the voltmeter and ammeter method 
has sufficient accuracy and range. This method can be 
extended indefinitely but enough has been given to in- 
dicate the possibilities. In the ultimate it leads to what 
might be termed a “conglomerate” scale. 

This type has a range selection switch as for the 
multirange type and it also has a quantity selection 
switch. Thus in an instrument designed to measure 
such quantities as volts, amperes, microfarads and 
decibels for example. By the quantity selection switch 
the movement is converted into a voltmeter by the ad- 
dition of a resistor, to an ammeter by the addition of 
a shunt and so on. Such instruments must of necessity 
have a complex wiring and switching layout that it is 
impossible to describe them in great detail. 


RECORDING INSTRUMENTS 


ECESSITY for permanent records has led to the 
recording class of instrument.* Here a pen or 
other medium traces the variation of a quantity on a 
chart which is driven by a time clock. The trace so 
made is either continuous or intermittent, depending on 
the type of inking mechanism adopted. The charts 
themselves may be of either the clock face type where 
*See “Recording Media that Simplify Design of Graphic 
Instruments,” March 1944. 


(Continued on p. 216) 
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fa | I tee of the broadcast television receiver is 
the high-vacuum, cathode-ray or picture tube 
consisting of a funnel-shaped glass envelope or 
; bulb with which are associated various components 
| for producing, focusing and deflecting the electron 
beam that impinges upon the fluorescent screen of the 
tube. The latter may be as much as two or more 
my feet in length and more than one foot in diameter at 
its larger end. Usually they are much smaller. 
.y An electron gun, located within the tubular part of 
‘i the bulb, operates to generate and focus a beam of 
electrons into a fine point on the fluorescent screen 
on the inner surface of the large end of the bulb and 
i}: produce a fine spot of light there. The fluorescent 
| 4 screen consists of a coating of phosphorus sprayed, or 
ily otherwise deposited on the inner surface of the bulb. 
| The screen has both a luminous efficiency, expressed 
rs in candle power per watt, and a persistence character- 
istic which causes the phosphor to continue to glow 
| for a brief time interval after the end of the electron 
beam or scanning spot has passed or has been ex- 
bi 4 tinguished. The luminous efficiencies of useful phos- 
1? phors vary from less than 1 up to 5 candle power per 
watt, the latter efficiency being the same. 
Although there are thousands of organic and 
inorganic compounds that show some fluorescence 
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A=HIGH-VOLTAGE ELECTRODE (ANODE No. 2) 
B= INNER SET OF DEFLECTING ELECTRODES 
C= OUTER SET OF DEFLECTING ELECTRODES 
E=GiASS ENVELOPE 

F = FOCUSING ELECTRODE (ANODE No. 1) 
G= CONTROL ELECTRODE (GRID No. 1) 

H= ACCELERATING ELECTRODE (GRID No. 2) 


NOTE: ELECTRODES K, G, H, 


K = CATHODE 
O = APERTURES 
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S = FLUORESCENT SCREEN 
XX = PAIR OF COILS FOR PRODUCING MAGNETIC FIELD 
YY = PAIR OF COILS FOR PRODUCING MAGNETIC FIELD 
AT RIGHT ANGLES TO THAT PRODUCED BY THE PAIR 








F, AND A CONSTITUTE AN “ELECTRON GUN". 


TELEVISION REQUIRES$ 


when bombarded with electron streams, phosphor ma- 
terials are usually compounds of light metals and 
nonmetals. A small amount of foreign substance, 
known as the activator of the compound, is added to 
produce high luminous efficiency. Examples are silver 
and copper with zinc sulphide or manganese with zinc 
orthosilicate. 

Radiation from sulphide screens occurs in the blue 
region of the spectrum; that from tungstate and 
molybdate screens is found in the blue and violet 
region, and phosphate screens radiate energy in the 
red region. White light, generally used in television 
picture tubes, is produced from phosphors combined 
in such a manner that maximum energy occurs in 
several portions of the spectrum. 

Short persistence screens may be of the tungstate 
or molybdate types; medium persistence may be ob- 
tained with silicate screens and with combined phos- 
phors, while long persistence screens may be of the 
sulphide or phosphate types. 

The light from cathode spots on the screens of 
cathode-ray tubes are generally green, white or blue, 
with various degrees of persistence. As an example, 
here is one cathode-ray tube made with four different 
kinds of phosphors. 


Phosphor Pl P2 P4 PS 
Fluorescence Green Green White Blue 
Persistence Medium Long Medium Short 


The electron gun comprises a cathode and its heater, 
a control grid or modulating electrode, for varying the 
intensity of the electron beam in response to local adjust- 
ment and transmitted signals, and 
the first and second anodes. These 
latter may be a conducting coat- 
ing on the inner surface of the 
tube. An intensifier electrode, 
between the second anode and 
the screen, is used in some tubes. 
The nickel control grid, which 
generally is never positive, must 
always be magnetically neutral. It 
must be demagnetized should it 
become magnetized. 

The first electron lens com- 
prises the cathode surface, the 
hole through the control grid 
and the first hole through the 













Fig. 1 
U PON the cathode ray tube are 


based both receiving and 
transmitting units of television. 
Either electromagnetic (1) or elec- 
trostatic (2) beam deflection may 
be used as here illustrated, schemat- 
ically. Both of these tubes are 
electrostatically focused. 
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A Fig. 2 HNGINEERING model of a 
postwar projection type tele- 

B—By collecting 
the fluorescent 
screen of the cathode ray tube, with 
a spherical mirror placed in front 


vision receiver. 
the light, from 








first anode. The second electron lens is the region gen- 
erally represented by a line connecting the ends of the 
first and second anodes. The first anode attracts elec- 
trons through further holes, but the electron beam 
tends to spread, hence must be further focused by means 
of the second electron lens to produce the desired scan- 
ning-spot diameter of the order of 0.02 in. Focusing 
is accomplished by varying the ratio of the first and 
second anode voltages. 

Reproduction of a televised scene occurs at the 
receiver through the free-running shuttle-like move- 





HETHER or not television turns 

out to be a postwar wonder in 
terms of a product market and of a 
broad public acceptance, seems to de- 
pend upon more technical, regulatory 
and financial factors than upon the work 
of engineers and designers. Neverthe- 
less it is a highly specialized branch of 
electronic practice and the components 
available for today’s techniques require 
a clear understanding of characteristics, 
advantages and limitations if optimum 

results are to be gained. 
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of it and using a correction lens 
between the spherical mirror and 
the 45 deg. plane mirror above, a 
vertical image is obtained. To gain 
sufficient picture brightness tubes 
operate at 25 kv. and above. 





ments of the scanning spot, hence of the elec- 
tron beam, as it continually moves to and fro and 
more gradually downward across the picture screen 
until it arrives at the bottom where it is extinguished. 
Upon the immediate receipt of a vertical synchroniz- 
ing signal from the transmitter, the vertical scanning 
generator causes the extinguished or blanked scanning 
spot to more quickly zig-zag its way upward to the 
top of the screen to start another series of lines or 
field of picture elements upon the receipt of a hori- 
zontal signal from the transmitter. 

The above mentioned shuttle-like movements of 
the scanning spot are produced by local oscillators or 
scanning generators which are adjusted to run inde- 
pendently of, but substantially in synchronism with, 
those at the transmitter and are brought into syn- 
chronism by the receipt of each signal. Two pairs of 
electrostatic beam deflecting plates, mounted at right 
angles to one another within the picture tube, are 
charged to varying potentials in proper time sequence 
to control the position of the scanning spot in the 
manner indicated. 

Two sets of electromagnetic coils, mounted at right 
angles to one another outside the tube, also are em- 
ployed for deflecting the electron beam. These require 
only current for their operation. Thus some picture 
tubes have only electromagnetic deflection; some have 
only electrostatic deflection, and some have a combina- 
tion of electrostatic and electromagnetic deflection. 

Because of the sensitivity of the beam deflecting 
apparatus, all of the tube except the screen surface 
should be enclosed in a grounded metal case which, 
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if of iron or steel should be completely demagnetized. 
Anode No. 1 is the focusing electrode; anode No. 2 
is the accelerating electrode and anode No. 3, used in 
some picture tubes, is the intensifier electrode which 
is operated at a higher voltage than that of the acceler- 
ating electrode. The sensitivity of the electron beam to 
electrostatic deflection varies inversely with the poten- 
tial applied to the accelerating electrode, whereas the 
brilliance of the scanning spot or trace increases with 
increases in the accelerating potential. This requires 
a compromise between brilliance and deflection sensi- 
tivity which is greatly reduced by using an intensifier 
electrode with the higher potential applied to it to further 
accelerate the electron beam and which has a minimum 
effect on the deflection sensitivity. 

In general, intensity and spot size must be considered 
together. Where maximum intensity and minimum spot 
size are most important, high accelerating voltages are 
required. Where maximum deflection sensitivity is the 
more important requirement, lower accelerating poten- 
tial should be used. 

Both kinds of deflection systems operate on locally 
developed sawtooth wave forms which act as electro- 
static or electromagnetic cams to move the electron 
beam in a given direction and then permit it to fly 
back more quickly in an opposite direction. 

In principle, a sawtooth wave is generated by charg- 


Fig. 3 REPRESENTATIVE circuits for one type 
of television unit. (RCA). For detailed 


description see accompanying text. 
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Fig. 4 CHEMATIC arrangement of essential 


parts indicating functional voltage zones 
in an electrostatically focused cathode ray tube. 


ing a condenser through a resistor until it discharges 
through a tube with a smaller resistance in series, 
the amplitude of the sawtooth wave being proportional 
to the voltage across the condenser at any instant. The 
actual method employed is somewhat different, how- 
ever. ‘In the electrostatic deflection system of the 
television-receiver circuit shown in an accompanying 
illustration, the plate voltage of a triode goes through 
an abrupt decrease followed by a relatively slow in- 
crease, its variation having a sawtooth form. 

As an example, in the vertical-deflecting circuit with 
the Type 5PA4 tube as shown, triode unit A in the 
Type 6N7 tube operates as a blocking oscillator, oscilla- 
tions being started by the feedback action of trans- 
former T,, thus causing a negative bias to build up 
across condenser C, and the grid leak R, and R,. The 
oscillations are stopped when the bias voltage is great 
enough to cause the plate current of triode A to cut 
off, after which the charge on C, leaks off gradually 
through potentiometers R, and R, until the circuit again 
starts to oscillate. 

Picture elements, in varying degrees of light and 
shade, are reproduced on the flourescent screen of the 
picture tube at the rate of millions per second, but only 
during movements of the scanning spot to the right 
since, otherwise, the picture would be marred by re- 
traces. Movements to the left and upward are blanked 
fly-backs or retraces of the blanked scanning spot. 
Varying the negative bias of the grid gives the picture 
a general background by controlling the average bril- 
liance. 

All of the foregoing equipment at the receiver con- 
sists of purchasable parts, but not generally in com- 
bination except as a unit in a complete television 
receiver. There are a number of controls for adjust- 
ment of the foregoing functions at the receiver, some 
of which are timed by transmitted signals. 

The camera and signal generator at the transmitter 
alternately take control in transmitting signals, 
the camera taking control only while video or picture 
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signals are being transmitted. The stronger the incom- 
ing signal voltage is the weaker is the electron beam 
and the darker is the scanning spot on the screen of 
the receiver. Voltages and shades are referred to in 
terms of levels. With a white scanning spotcamera 
signals vary from white (low voltage) to black (high 
voltage), a series of camera signals always appearing 
to begin and end with black. 

The signal generator at the transmitter transmits 
horizontal blanking signals; horizontal synchronizing 
signals ; vertical blanking signals ; vertical synchronizing 
signals, and equalizing signals. Under FCC trans- 
mitter requirements, all television transmitters must 
transmit not only the video or picture signals but all 
of the foregoing control signals in cénstant repetition 
for operating television receivers. No change can be 
made in the order or timing of such transmitted signals. 

The ruling is that once television receivers are sold 
to the public they shall be capable of reproducing tele- 
vised scenes during their entire useful lives. It fol- 
lows that television receivers may be constructed in any 
desired manner provided they respond to the standard- 
ized transmitted signals, 

Besides certain safety controls and devices to be 
mentioned, there are a number of potentiometers for 
adjusting the circuits for optimum operation. 

The adjustment of the vertical free-running oscillator 
is termed the vertical hold and that of the horizontal 
oscillator is the horizontal hold. Linearity control is 
the adjustment of scanning wave shapes. Focus is the 
adjustment of the scanning-spot definition. Contrast 
is the adjustment of the picture signal amplitude. There 
are also adjustments for the width, height, and hori- 
zontal and vertical centering of the televised picture. 

Referring to the television-receiver circuit diagram for 


Fig. 5 RE LATIVE complexity remains the inev- 

itable accompaniment of television ‘ re- 

ceivers based upon today’s techniques. A—Top 

view of the video unit of a television receiver. 
B—Chassis as seen from below. 
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the Type 5AP4 tube, consisting of three sections, the 
upper section shows the vertical oscillator and the mid- 
dle section the horizontal oscillator where sawtooth 
beam deflecting waves are formed and their frequencies 
are adjusted. 

Hold controls.—Potentiometers R, and R, form 
variable grid leak resistances for the vertical oscillator 
and potentiometers R,, and R,, act likewise for the 
horizontal oscillator. The setting of these hold con- 
trols determines the frequency of each oscillation by 
varying the time required for the blocking charges to 
leak off the grid condensers, thus synchronizing the 
local free-running oscillations with those occurring at 
the transmitter. 

Vertical size control.—Potentiometer R, controls 
the amplitude of the vertical deflecting voltage, hence 
the height of the received picture, by regulating the 
time rate of charge of condenser C, and the maximum 
voltage across C, during the charging part of the saw- 
tooth cycle. 

Horizontal size control.—Potentiometer R,, con- 
trols the width of the picture, through the amplitude of 
the horizontal deflecting voltage, in a manner similar to 
that controlling the height thereof, condenser C,, tak- 
ing the place of condenser C, in this instance. 
Average brilliance of picture——This is controlled 
by potentiometer R,,, in the lower section of the cir- 
cuit diagram, by varying the negative dc. bias applied 
to the grid. 

Focusing control.—Potentiometer R;, is used to 
focus the electron beam to provide optimum picture de- 
tail by adjusting the ratio of anode No. 1 voltage to 
anode No. 2 voltage. 

Centering the picture on the screen.—Potentiom- 
eter R,, varies the dc. potential on deflecting plate D, 
to center the picture vertically. Potentiometer R,, con- 
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Fig. 6 
PHERICAL mirrors are im- 


portant in connection with pro- 
jection type video equipment. As 
originally made for astronomical 
purposes they were costly and re- 
quired relatively long intervals for 


grinding and polishing. .A—Both 
cost and production time problems 
have been minimized in the devel- 
opment of projection television sys- 
tems by the molding of mirrors 
from clear plastic material. B—In- 


dication of the light gathering 
power of television projection op- 
tical systems is shown by the bright 
image, inverted in the center lens, 
of a skyline several miles away in 
fully daylight illumination. 





trols the potential on deflecting plate D, to center the 


picture horizontally. These controls provide a dc. de- 
flecting voltage of varying polarity and magnitude with 
respect to anode No. 2 potential applied to deflecting 
plates D, and D,. 

Although a fairly large number of cathode-ray tubes 
have been developed for various purposes, only a few 
are listed herein as probably being most suitable for 
direct viewing television-receiver purposes. The fol- 
lowing figures really cover 16 types of cathode-ray tubes 
since there are four, for example, which are alike except 
for the phosphors. All of the tubes listed below have 
white (P4) phosphors, medium persistence, and indirect 


cathode heaters and individual special characteristics. 

Various specifiable parts depend upon the type of 
picture tube and the circuit to be associated with it. 
Circuits and lists of parts may be obtained from makers 
of cathode-ray tubes suitable for television reception. 
These will be somewhat different for different kinds 
and sizes of picture tubes. 

Whereas it is conceivable that the various groups of 
parts, as the local oscillators and sawtooth wave gen- 
erators might be segregated as interconnected units, 
actual mountings are like those shown in an accom- 
panying illustration of the sub-chassis view of the video 
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TUBES FOR DIRECT VIEWING 


Minimum Maximum No. of 
screen diam. length pins 
in. in. 


Maximum 
Type diam. 


44% 


Type of 
deflect volt. amp. volt volt volt 
* 


Anode No. 1} Anode No. 2 | Anode No. 3 


Heater rating 


max. Xx. max. 


1100 : 














Es, electrostatic; Em, electromagnetic. 
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Electronic Parts Released. Certain non-critical elec- 
tronic equipment, parts and components are now avail- 
able for domestic purchase and export out of idle and 
excess stocks of war contractors. Because WPB found 
that a number of components including capacitors and 
a number of types of resistors, crystal assemblies, in- 
sulators, microphones, sockets and loud speakers to be 
no longer critical ones, this action was taken to permit 
free sale and movement. Radio tubes which are still 
in short supply and restricted are not included in the 
relaxations of the order. On the contrary, they will 
require ratings as high as AA-1 in some cases. Thirty 
types of tubes have been frozen and cannot be sold 
except on specific authorization by WPB. 


More Metal for Lamps. Portable lamp manufactur- 
ers may now use iron and steel for any lamp part in 
accordance with an amendment of WPB’s L-33. Previ- 


ously, iron and steel were permitted to be used only 
in sockets, separate switches, plugs, lamp cords, aux- 
iliary ballasts, starter switches, center pipes, steel wire 
harps, socket covers and husks, outer tubing and casings, 
coating and checking rings, locknuts, washers, screws 
and bolts. In addition, the restriction upon other metals 


such as zinc, aluminum and magnesium has been deleted 
in the amendment of L-33. However, copper is still 
restricted except that lamp manufacturers may now use 
No. 18 conductors not longer than 11 feet if they were 
in the manufacturers’ or the suppliers’ inventory on 
December 10, 1942. As before, the production is per- 
mitted only for preferred orders or under spot author- 
izations. The amended order prohibits the use of silk, 
phenolic plastics and metal (exclusive of iron or steel 
for wire frames) in the production of lamp shades. 


Vacuum Cleaners. At a recent meeting of the Do- 
mestic Vacuum Cleaner Industry Advisory Committee, 
it was unanimously recommended that WPB permit 
manufacturers in this group to order jn advance on an 
AA-3 priority rating such materials and components as 
will be needed after the defeat of Germany, whenever 
labor is available and reconversion is permitted. This 
preparatory step was urged for action as soon as pos- 
sible that manufacturers might be able to resume normal 
production with the least possible delay and after V-E 
Day maintain employment at a high level. At the 
present time, it was pointed out WPB allots materials 
only to manufacturers who now can put them into 
civilian production without interfering with the fulfill- 
ment of labor requirements for war production. WPB 
contends that the acceptance of the committee’s pro- 
posal would involve difficult problems of timing in re- 
lation to war production and suggested that industry 
members take advantage of WPB orders and regula- 
tions designed to aid manufacturers in preparing for re- 
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conversion, specifically Priorities Regulation 23, relating 
to experimental models and 24, authorizing the pur- 
chase on unrated orders of machine tool fixtures and 
similar equipment. New techniques adopted in con- 
nection with war production may alter the practices in 
the vacuum cleaner manufacturing field but, according 
to the committee, the application of new techniques is 
more likely to result in an improved product than in 
savings of man-hours. 


Fluorescent Fixtures. Certain types of fluorescent 
lighting fixtures, the manufacture of which has recently 
been prohibited, are now restored to the permissible 
status when they are provided with ballasts or trans- 
formers that control two or more tubes. Amendment 
to Order L-78 covers a continuous row of single tubes 
rated at 40 and 100 watt per tube but still excludes 
the smaller sizes. 


Critical Programs. Recently released by WPB is a 
comprehensive report by H. G. Batcheller, Chief of 
Operations, in regard to various critical programs. As 
the result of collaborative efforts by the Army, Navy, 
Maritime Commission and War Manpower Commis- 
sion, there has been established the why, wherefore and 
solution of critical production problems. Charts, sta- 
tistical data and comprehensive text review the situa- 
tion for individual products by months and recent years 
showing precisely what has been accomplished and just 
what the first quarter of 1945 should yield. Control- 
ling reasons for critical shortages have been exhaustively 
analyzed with the result that the plan has been layed 
as follows: Upsurges in immediate and near-term re- 
quirements, 40 per cent ; new models or design changes, 
26 per cent; labor shortages in critical programs, 22 
per cent; facilities shortages, 12 per cent. It is con- 
cluded that the immediate task is to tackle each of the 
critical programs on a spot basis. And wherever there 
are lagging plants, practical production specialists will 
be directed to determine the facts, the causes and the 
probable cures. 


Propeller Type Fans. Production of propeller type 
electric fans under Limitation Order L-176 for essential 
hospital, institutional and industrial purposes is ex- 
pected to fall short of the total estimated 1944 require- 
ment of 100,000 units by about 25 per cent. Manufac- 
turers report their inability to step up production to 
the needed rate principally because of the manpower 
shortage in delays in delivéry of materials and com- 
ponents. As 1944 closed, no estimate of that additional 
fan production which might result under the spot author- 
ization procedure was available. A fan production 
program for essential hospital, institutional and indus- 
trial purposes for 1945 has not as yet been approved, 
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according to WPB officials. Military and export re- 
quirements for shipboard fans are expected to total at 
least 223,000 units and perhaps double that number. 
No electric fans have been authorized for home or office 
use. Material shortages affecting the fan situation in- 
clude zinc and aluminum die castings, malleable iron 
and gray iron castings, all of which are extremely diffi- 
cult to obtain. Brass mill products remain critical. 
Wire mill products are so urgently needed for the mili- 
tary communications wire program that availabilities 
are curtailed here. Sleeve bearings are critical despite 
expansion of facilities in the industry within the last 
18 months and a consequent tripling of production. 
Major producers have a 7 to 8 month backlog of orders. 
Ball bearings, though critical, are more readily avail- 
able than are the sleeve types and those less intricate 
forms of ball bearings such as are used for the fan 
industry are expected to achieve relatively early avail- 
ability. Increased production of fractional horsepower 
motors in the latter part of 1945, as a result of the 
facilities expansion program now in progress, will ease 
the present critical supply situation and permit gradual 
production of the accumulated backlog of unfilled orders 
for small motors. Industry members estimate that the 
average annual demand for electric fans during the first 
five postwar years will be approximately double the 
average annual production in 1938, 1939 and 1940. 


More Motors. Announcement of a $5,000,000 pro- 
gram to expand production facilities for fractional 


horsepower ac. motors in non-critical labor areas has 


been made by WPB. It is anticipated that the expan- 
sion will be made before the end of the first quarter of 
1945. There is an accumulated backlog of unfilled 
orders for 4.8 million motors. Currently, production 
is said to average 450,000 units a month compared with 
400,000 earlier in 1944. 


Tantalum Released. All restrictions on the use of 
tantalum have been removed by WPB through revoca- 
tion by Order Limitation M-156 and it is stated that 
this release has been made possible through increasing 
supplies of tantalite ore and a leveling off in demand 
for tantalum in finished products. This material is used 
as a filament in radio tubes, while its fluorides act as 
catalysts in the production of synthetic rubber. Tan- 
talum carbides are used in certain cutting tools. 


Distributors Not Manufacturers. In the opinion of 
members of the Electronic Distributors Industry Ad- 
visory Committee, the two businesses of manufacturing 
and distributing electronic equipment should be kept 
wholly separate and if a.distributor is interested in 
manufacturing such products, he should apply to WPB 
for authority to do so on the same basis as would any 
other manufacturer. The recommendation arose be- 
cause some distributors with certain electronic com- 
ponents and parts in stock, for which they had found 
no market, sought permission to manufacture radio 
receivers, sound systems and other apparatus. 

WPB points out that if such authority were granted 
it would have to be on the manufacturing plane and 
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not connected in any way with the business of distribu- 
tion. Where actual hardship on the part of such dis- 
tributors can be shown, it is permissible for them to 
apply to WPB’s Radio and Radar Div. for relief. On 
the other hand, as a basic policy, any surplus equipment 
components and parts should be released to existing 
manufacturers or distributors who need it. 


Refrigerators to Stock Pile. All domestic type re- 
frigerators made under the spot authorization program 
will be added to the frozen stock pile since WPB esti- 
mates that the original reserve of 700,000 such machines 
established in February 1942 has dwindled to a mere 
48,000. According to the Industry Advisory Commit- 
tee, production in the first year following reconversion 
might total only 1,205,000 refrigerators if materials and 
components cannot be ordered and stocked in advance. 
On the other hand, this total could be increased by 40 
per cent if preliminary plans permitting an AA-3 
priority rating on a 90-day supply of materials and parts 
were set. 


Pricing by Field Offices. According to a recent 
ruling of OPA, its field offices hold jurisdiction in some 
cases for the fixing of manufacturers’ maximum prices 
for new items of durable goods. Under the new method, 
a manufacturer seeking an authorization for a maximum 
price for a new item would send his application for a 
price to the OPA Durable Goods Branch in Washing- 
ton filing it in duplicate. The OPA will advise him 
to consult his OPA district office wherever possible. 
Under current regulations, a sample of the article to 
be priced must be submitted whenever OPA requests. 
Previously, the submission of samples was voluntary. 


Dry Cell Production. Total shipments of dry cell 
batteries increased steadily during 1944 as reflected by 
the fact that average quarterly shipments for the first 
three periods of the year increased 50 per cent above 
1943 quarterly average. Distribution through com- 
mercial channels dropped 14 per cent below the 1943 
average as more and more dry cells were put through 
the services of war. It is estimated that the total pro- 
duction in the third quarter was 550,391,000 units, an 
increase of 27 per cent of the previous quarter. Break- 
ing this down by types of dry cells shows a third to 
second quarter increased relationship of radio, 43 per 
cent; number six type, 6 per cent; hearing aid, 1 per 
cent; railroad lanterns, 17 per cent; and all others, 
32 per cent. However, flash-light batteries dropped 4 
per cent below the output for the second quarter. 


War Surplus Disposal. According to a release by 
the Surplus War Property Administration, four dis- 
posal agencies released $26,772,000 of surplus war 
property in the month of October at 64.7 per cent of 
cost or appraised value. The War Department con 
tinues to be the largest source of surplus war property 
and as of October 31 had on hand property surplus to 
is needs but not yet reported to disposal agencies, of 2 
value of $510,964,000. This property is subject to 
screening for possible uses within the Department an: 


ELECTRICAL MANUFACTURIN«® 





by the Navy.. When no use is found for it in either 
agency, the property is then declared as surplus to the 
.ppropriate disposal agencies. In the five months since 
June 1, surplus war property amounted to $111,779,000 
at 76.1 per cent of cost or appraised value as compared 
with total acquisitions of $746,835,000 during the same 
period of this year. 


Lend-Lease, Re-Defined. Jointly sponsored by Leo 
T. Crowley, Foreign Economic Administrator, Henry 
Morgenthau, Jr., Secretary of the Treasury and Ed- 
ward R. Stettinius, Jr., Secretary of State, a statement 
of lend-lease policy has been made with indications of 
the future program. The statement relates in part, 
“From the beginning of the lend-lease program in 
March 1941, lend-lease aid has been extended for one 
purpose—and for one purpose only—the defense of 
the United States and to enable our allies to bring the 
full weight of their men and resources to bear against 
our common enemies. That policy will be continued 


without change. Since lend-lease aid is made available 
to our allies only when it contributes directly to the 
winning of the war, lend-lease articles have from the 
beginning not been available for re-export commercially. 
That policy will also be continued without change. 
There will be no change in the principle as laid down 
by the Government of the United Kingdom in its White 
Paper of September 1941 that no articles received under 
lend-lease from the United States shall be exported 
commercially. After the defeat of Germany, there will 


be no impediment to the United Kingdom’s exporting 
articles, so far as war conditions permit, which are no 
longer supplied under lend-lease and are obtained out 
of their own production or purchased from this country. 


Fewer Domestic Ranges. Expressing doubt that the 
labor and facilities will prove to have been available to 
produce all of the 88,000 domestic electric ranges 
planned for production in 1944, WPB indicated an in- 
tention to hold authorizations to 76,607 units permitting 


X-RAY DIFFRACTION SPECTROMETER 


ERE is the working posi- 

tion view of the new North 
American Philips Co. x-ray spec- 
trometer which uses a direct read- 
ing method for diffraction work. 
Note quadrant graduated in de- 
grees for reading angular dis- 
placement of deflected x-ray 
beams and various instruments 
for measuring intensity and for 
the control of timing. A general 


view of this product is shown 
upon the cover of this issue of 
ELECTRICAL MANUFACTURING. 
The unit provides an extremely 
accurate method for measuring 
distribution and intensities and for 
certain applications has advan- 
tages of conventional diffraction 
procedures. A scanning device 
with a counter tube arranged to 
traverse a graduated quadrant 


is used in combination with suit- 
able scaling circuits. The inten- 
sity measurements are quantita- 
tively accurate and therefore can 
be used to determine the compo- 
sition of crystalline. mixtures. 
Analyses are obtainable in a mat- 
ter of minutes. The intensity 
readings are indicated upon the 
dc. microamp meter. Power for 
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the remainder of the planned total to be made only in 
plants where labor and facilities are not needed for 
war work. Authority to produce electric ranges dur- 


ing the last quarter of 1944 has been given to Borg- 
Warner Corp., 1500 units and Gibson Refrigerator Co., 
1582 units in addition to authorizations previously made. 


Readjustment Committee. Announcement of a Pro- 
duction Readjustment Committee within WPB to han- 
dle broad policy questions in connection with war pro- 
duction readjustments has been announced. The function 
of this committee will be to gear resources released by 
war production changes to the needs of critical war 
programs. The committee will consist of senior repre- 
sentatives of the same agencies currently represented on 
the Production Executive Committee Staff, including 
Army, Navy, U. S. Maritime Commission and War 
Manpower Commission, Smaller War Plants Corp. and 
various operating sections of WPB. Chairman of the 
committee is Arthur H. Bunker, WPB vice chairman. 


Higher Farm Repair Ratings. Availability of AA-2 
preference ratings for purchasing electric motors and 
control switches and nearly a score of other repair parts 
for farm machinery and equipment is now available to 
distributors. Formerly ratings ranging as low as AA-4 
were assigned to such items. 


Magnesium Plants Close. That the production of 
magnesium will have ceased in practically all govern- 
ment-owned plants by January 1 was the recent pre- 
diction of WPB. Because of decreasing military de- 
mands, the plants operated. at Velasco, Texas, by the 
Dow Magnesium Co. and at Spokane, Wash., by the 
Electrometallurgical Co. have become the most recent 
ones to join the group in suspended operations. Mag- 
nesium, war-used in the manufacture of aircraft and of 
incendiary bombs, has passed the peak of its military 
demand and reached the point where surplus stocks are 
double the amount of the safety reserve. 


“Victory First” in Radio. It’s “victory first” so far 
as WPB is concerned in the production program of the 
radio and radar industry. Currently established maxi- 
mum peak output for products and equipment of $250,- 
000,000 a month is to be reached by March 1, 1945. 
Army and Navy requirements since. October I have 
increased between 12 and 18 per cent, and anticipated 
emergency procurement orders will call for additional 
production efforts. That the March 1 level will con- 
tinue for several months is the judgment of those 
familiar with military requirements. 


Fractional Horsepower Motors. Several basic prob- 
lems and the approaches to their likely solutions were 
reviewed at the first meeting of the OPA fractional 
horsepower motor industry advisory committee late in 
November. Among the factors reviewed was the struc- 
ture of the industry with its output at present almost 
entirely directed to integration within essential war ma- 
chines. Just how increased costs resulting since the 
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curtailment of production for civilian use may discourage 
motor building under present ceilings after the transi 
tion from military to civilian output has been completed 
was also examined. The committee pointed out tha: 
during March, 1942 (the base date price for fractiona 
horsepower motors) the industry in general was op 
erating under normal conditions which meant that some 
types and sizes of the motors were being sold on a very 
narrow margin—in some cases at actual cost or less 
A survey of a representative segment of the industry 
covering all typical categories to develop factual infor- 
mation regarding needs for price adjustment was decided 
upon. On the basis of cost, information received and 
data gathered during the survey, OPA will decide 
whether such an adjustment is justified. 


High Output of Fabricated Copper. Production of 
copper products and alloy tubing reached an all-time 
high in October according to the most recently released 
figures covering the activities of the brass mill industry. 
The output in that month was 35 million pounds of cop- 
per products and 30 million pounds of alloy tubing. 
Without setting any recommendations, the output of 
rods was 91 million pounds in the month and that of 
strip, 233 million pounds. The latter represented a 
slight decrease of previous data. Both military and es- 
sential civilian requirements for brass mill products 
during the first and second quarters of 1945 are ex- 
pected to continue at the present rate, or even higher 
unless there are major readjustments. 


Screw Thread Standardization. Citing figures to 
show that differing specifications on screw threads and 
related items between England, United States and 
Canada have already added $100 million to war produc- 
tion costs and have delayed production and repair of 
war goods, a report of the Anglo-American-Canadian 
Conferences on Standardization of Screw Threads and 
Cylindrical Fits has been issued by the Combined 
Production and Resources Board. Copies are obtain- 
able from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. The report 
covers conferences between engineers of the three coun- 
tries in review of the general subject of screw threads 
and limits and fits for engineering, and offers for the 
basis of the possible final solution of a probable change 
have already been given notable consideration. 


Industrial Instruments. Specifically excluding from 
the restrictions of Electronic Equipment Limitation 
Order L-265 certain types of industrial instruments not 
ordinarily considered to be within the field of radio or 
electronic equipment, an amended order has been issued 
by WPB. Exemptions include industrial instruments 
and their associated circuits for measuring of controlling 
temperature, pressure, flow, liquid level, relative humid- 
ity, specific gravity, acidity, alkilinity, speed, power fac- 
tor or frequencies of power generating stations. The 
amendment stated it was never intended that such in- 
struments should be subject to the limitations of L-26° 
although they operate electronically through the use of 
a vacuum tube. 
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POSTWAR WIRING DEVICES 
WILL BE DIFFERENT, FOO 


HOSE materials used in the fabrication of plugs, 
connectors and cord sets have influenced recent 
designs of such component parts quite markedly. 

Older types involved porcelains, hard rubber and some 
composite materials. That meant some accompanying 
disadvantages, for not infrequently there were compara- 
tively high costs of construction, a liability to chipping 
and easy breakage. Wartime demands and material 
limitations have also contributed largely to the replace- 
ment of former designs by those in which the foregoing 
objections are lacking as well as to the demand for such 
new types as those for aircraft, radio, intercommunica- 
tion systems, etc. 

Many aircraft, marine and other war product de- 
velopments in this field are information and use re- 
stricted and so cannot at present be described although 
they will doubtless be available commercially a little 
later on. Some of these new devices are still in the 
development stage. 

Of the constructional materials most favorably re- 
garded at present are molded plastics, and synthetic 
soft rubber. The latter, as at present developed, is not 
suited for use in the presence of high temperatures, 
which precludes employment for heater plugs or any 
application where the temperature may run as high as 
120 deg. F. 

The separable attachment plug, consisting of body 
and cap, is generally used for the connection of portable 
appliances with an outlet. The body of the plug, which 
carries an Edison screw shell, is designed to receive the 
cap and in the recent developments of caps a number of 


K NIFE disconnects are among wartime 


A—As used in ter- 
minal block construction. B—dAs related to 
bus bar practice. C—Detail, as connected. 

D—Disconnected. 

A 


stimulated forms. 
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LL ALONG the outer pathway, 
A from the convenience outlet to the 
internal wiring of the product, there 
have been war-engendered changes. 
Sometimes this has meant the use of al- - 
ternate materials in place of scarcer 
ones, sometimes the new availability of 
parts that do old tasks more effectively, 
sometimes a conformity to the exacting 
needs of military standards. Such new- 
ness, during war, must be reflected in- 
evitably in wiring devices for specifica- 
tion with postwar products. A quick 
review of attachment plugs, cords, cord 
sets, connectors, etc. to highlight the 

new and different. 


changes and improvements have been made for wartime 
and commercial use. A comparatively recent improve- 
ment in the plug cap was the introduction of spring 
blades in the place of the former blades in a solid piece. 
This type of blade will fit the standard cap but, due to 
its spring construction, will take hold and retain the 
contact much more firmly than the solid blade. 

Caps of this type are made in standard forms of two- 
pole, three-pole and four-pole, designed for a capacity 
of 10 amp. 250 volt or 15 amp. 125 volt, of either the 
polarity or the non-polarity form. There are, in addi- 
tion, caps for 20 amp., 30, 50 and 60 amp., 250 volt. 

In form, plugs may be long shank, short shank, 
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EPRESENTATIVE plug caps. A— 
Long shank. B—Short shank with cord 
grip. C—Twist lock cap with cord grip. D— 
Radio cap having one blade,set at an angle to 
prevent insertion in power outlet. 


handle grip, twist lock, while most of them may have 
a cable grip, for straight wiring, to prevent the cord 
from separating from the cap. There is also a cap de- 
signed for radio work in which one of the blades is set 
at an angle with the other to prevent its insertion in the 
power circuit. 

The Underwriter’s knot is still employed to prevent 
the wire from pulling away from the blades but recent 
development is now trending toward the molded-in con- 
struction in which the cable is integrally molded with 
the cap and a firm and permanent connection thus defi- 
nitely assured. 

Plugs are now made of composition and plastic ma- 
terials but the most recent development is that of soft 
rubber which possesses many advantages over other ma- 
terials. Many types of plugs, due to Government re- 
strictions, have not been available for some time but 
such limitations are now being relaxed to allow the use 
of synthetic rubber which is a soft material and permits 
greater speed in assembly by the use of special ma- 
chinery supplied by the manufacturers. By this method 
an assembly of as high as 750 units per hour has been 
attained. Advantages of the soft plug are, not only 
freedom from breakage, as previously indicated, but 
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the resilient construction allows the blades to easily 
enter all receptacles and at the same time exerts a con- 
stant tension to insure good contact. Although the avail- 
ability of soft plugs is still limited to a few sizes, manu- 
facturers plan to extend such construction to the larger 
sizes, to a cube tap to provide two or more connections 
to a single outlet and a service plug which is similar to 
a cube tap but will also include attachment to an ex- 
tension cord as well. 

The rating of “flatiron” attaching plugs is based on 
the original use for which these plugs were designed but 
they may be employed for the connection to an outlet to 
the power receptacles of glue pots, waffle irons, coffee 
urns or other products requiring a plug of heavier con- 
struction than the conventional appliance plug. Similar 
to the flatiron plug is the table appliance attaching plug 
which is somewhat lighter in construction. The stan- 
dardized rating of each of these plugs is 5 amp., 250 
volt and 10 amp., 125 volt. Commercially the flatiron 
plug is often classed as a heater plug but the term flat- 
iron plug is that adopted by Nema. 

At the base, where the cable enters the plug, there is 
usually a coiled wire spring about two inches in length 
through which the connecting cable is run. This pre- 


ONNECTION of batteries has offered 
some specialized problems for solution. 
A—Receptacle and plug for a battery connec- 
tor. B—Special at-the-battery arrangement 
B for quick, sure engagement. 
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IT’S A TIME SAVER! 


So long as his plant stuck to slotted screws, this assembly 
man had to stick to hand driving. Too much danger of 
power drivers skidding and gouging the carriage’s finished 
surface — making costly refinishing necessary. 


IT’S A PROBLEM SOLVER! 


Management and workers aren’t the only ones who benefit 
_ from Phillips Screws. Design Engineers find there’s no 
easier way to plan extra fastening strength and rigidity 


IT’S A MONEY SAVER! 


A shift to Phillips Screws permitted a switch to power 
driving. Thanks to the Phillips Recess, driver skids 
stopped. Result: a fast, money-saving process instead of a 
slow, high-cost hand operation! 


IT’S A SALES BUILDER! 


To salesmen, too, use of Phillips Screws pays dividends: 
in a stronger, smarter product... that has no burred screw 
heads to disfigure surfaces and snag clothing. Ornamen- 


into a modern streamlined product — and to lower costs at 
the same time! 


tally as well as functionally, this recess is engineered to 
SELL your product! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 


. It’s the exact pitch of the angles that eliminates driver skids. 


. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


.. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS #:c< SCREWS 


WOOD SCREWS + MACHINE SCREWS « SELF-TAPPING SCREWS ¢ STOVE BOLTS 
* © © © © ‘Made in all sizes, types andhead styles * * * * * * ° 


The H. M. Harper Co., Chicago, Il. 
international Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 
Manufacturers Screw Products, Chicago, II. 
Milford Rivet and Machine Co., Milford, Conn, 
The National Screw & Mfg. Co., Cleveiand, Ohio 
New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., New York, N. Y. 


American Screw Co., Providence, R. 1. 
Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 
Continental Serew Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, Ill. 


Pawtucket Screw Co., Pawtucket, R. 1. 

Pheoll Manufacturing Co., Chicago, III. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterville, Conn. 

Shakeproof Inc., Chicago, III. 

The Southington Hardware Mfg. Co., Southington, Conn. 
Wolverine Bolt Co., Detroit, Mich. 
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TAKED-ON disconnects have contact tips 


held by a spring coupler. A—Terminal 
block, with double end staked disconnects. B— 
Flanged type, disconnect block. 


vents sharp bends, with consequent breaks, in the in- 
coming wires and as such is a safe guard. 

Many of the flatiron plugs are provided with a line 
switch so that the current may be turned on and off at 
the appliance itself and operation of a remote switch, 
or pulling the plug from its socket, is thus obviated. 
This practice is strongly recommended for all household 
appliances, and many types of motor-driven tools, which 
in operation will be subjected to intermittent usage. 

The dimensions of attachment plugs, receptacles and 
connectors should comply with the standards as adopted 
by Nema and will probably continue to follow the gen- 
eral designs which have long been in use but the 
tendency in the future will be to employ plastics and 
soft rubber in their construction. 


ARMY-NAVY PLUGS 


AR PRODUCTS have been responsible for the 

development of additional designs regarding 
which only a limited amount of data may be given out 
by the manufacturers at present. Such a survey as is 
here presented is limited in scope but there are some 
types which are now available and which will have a 
far wider field of usefulness as soon as the present 
emergency is over and devices of new materials and 


RMY-NAVY plugs, receptacles and con- 
nectors offer highly specialized features. 
A—Typical 90 deg. angle plug and wall 
mounted connector receptacle. B—Exploded 
A view showing general method of construction. 
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designs are once again attainable for commercial use. 
Chief among these special developments are those 
covered by the Aeronautical and the Army-Navy speci- 
fications which can be supplied by a number of the 
manufacturers of plugs and connectors. These are 
particularly suited to use in airplanes, marine and tank 
equipment where a number of adverse conditions obtain 
that are not ordinarily encountered in strictly commer- 
cial and industrial applications. These conditions in- 
clude extreme vibration in aircraft and the effect of 
strong gravitational pull on any and all connections 
when the plane is pulling out of a dive at high speed. 
In marine work, corrosion due to salt water and 
moisture must also be contended with. The equipment 
for tanks and mobile artillery, operating over the worst 
conditions of terrain, must be able to resist the adverse 
conditions set up by the terrific shaking that such con- 
ditions involve as well as the effects of concussion. 
The principle constructional feature of AN plugs and 
receptacles consists of a split shell with a holding ring 
which may be assembled and disconnected without re- 
quiring any special tools. The assemblies are connected 
together by the use of a threaded coupling which is 
knurled to provide a slip-proof grip. A snap, or retain- 
ing ring, is employed to hold the inserts, or insulators, 
in place within the barrel and they may be readily ex- 
tracted to permit the removal of these inserts. Quick 
and easy access to wiring connections is afforded by 
unscrewing the assembly nut and removing the end 
bells of the split shell. All component parts used in 
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Magnesium alloys 
are fabricated and joined 
by all common methods 


Dowmetal Magnesium brings you its incomparable light- 
ness— without equal among structural metals—in the full 
range of common fabrication methods. 


The fruits of more than a quarter-century of Dow engi- 
neering and fabrication experience are ready at hand to 
translate your ideas into new, weight-saving products of 
Dowmetal—the metal of motion. For in Dow’s own shops— 
and in numerous other plants as well—Dowmetal Mag- 
nesium Alloys, with their high strength-weight ratio, show 
full versatility in sand, permanent mold and die casting; 
sheet, plate and strip rolling; rod, bar, tube and special 


shape extrusion; press and hammer forging—and bending, 
drawing, pressing, spinning, blanking, punching and 
shearing. 

Likewise Dowmetal is readily joined by all usual proce- 
dures—riveting and arc, spot, gas and flash welding. 
There is no mystery to magnesium processing techniques: 
These lightweight alloys call for procedures very similar to 
those employed with other metals. 

Skilled technical advisers await your call at the nearest 


Dow office, to help work out the best way to use Dow- 
metal in your own product. 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia - 
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electrical connectors, except snap rings and non-current 
carrying retaining springs, must be made of non- 
magnetic materials only. 

The receptacle contacts, which are silver plated to a 
thickness of at least 0.0002 in., extend through the plas- 
tic key plate and back plate while their front end is held 
in place by a plastic face plate having countersinks for 
receiving the forward ends of each receptacle contact. 
The inner end of each contact is hollowed out and 
tinned to form a solder cup into which the individual 
leads are soldered. 

Connectors of this type run in diameters from 0.25 
up to 2.55 in. and are made for the connection of a 
single wire up to as many as one hundred, suited to 
wires as small as No. 20 and as large as No. 0. The 
principal forms of these connectors are the straight, 
angle (45 and 90 deg.), box and wall mounting. 

Polarization of the plug and its receptacle is accom- 
plished by an integral key so designed that it is impos- 
sible for it to interfere with the coupling threads. The 
groove for the reception of this key is approximately 
rectangular in cross section and must make the assem- 
bly of connectors in more than one position impossible. 

The axial tension necessary to separate the plug from 
its receptacle with this form of plug, when the elements 
are fully mated, will be six pounds plus or minus one 
pound, plus the sum of the individual separating forces 
indicated in the following table: 

ENGAGING AND SEPARATING Force IN PoUNDs 

Contact Size Maximum Minimum 

20 
16 
12 
8 
4 14 
0 20 


In addition to the round form here described, discon- 


necting plugs and receptacles are made in a rectangular 
form for use in rack and panel type equipment of air- 
craft and tank instrument and radio assemblies. In ad- 
dition to the standard pin contacts they may have coaxial 
contacts for radio antenna, 

When employed for use in limited space, connectors 

of this form may have a geared bail to engage or discon- 
nect a sixty contact fitting. 
Battery connectors are made for use in both military 
and commercial aircraft for connecting and discon- 
necting starting equipment, as well as for welding, sta- 
tionary power units and general industrial applications. 
Such devices are usually called ground battery con- 
nectors. They consist of a plug and a receptacle and are 
available for two or three connections. 

For the battery leads they will accommodate No. 0 
and No. 00 wires while the third connection, for indi- 
cator light circuits, is suited to Nos. 8, 10 or 12 wire. 
The plug shells and receptacles are usually of aluminum 
alloy although some shells now may be made of phenolic. 
The receptacle is that part of the connector which is 
permanently attached to the installation and the plug is 
that part which is removable. The plug may have pin 
or socket contactors. 

Battery connectors are made in a panel type consist- 
ing of two compression type socket contacts, for positive 
and negative connections respectively. With this type 
of connector, the mounting panel is supplied with the 
sockets mounted, or they may be obtained as an assembly 
for mounting upon the user’s panel. 

A battery plug and kit, designed to facilitate connec- 

(Continued on p. 224) 


ORD sets are old familiar standbys. A— 
Molded-on construction. B—Flatiron 
portable lamp set with molded-on socket and 
plug with line switch and handle grip. C— 
plug cap. D—Polarized connector set of 
three-wire type with grounding prong. 
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= Pilot Centrifugal 
Blowers are going places . a going into 
many types of electronic devices where minimum size 


and maximum performance are prime essentials. 


a fh erever efficiency-robbing heat is to be dispelled . .. wherever air must 


be kept on the move—you can count on Pilot Blowers to do the 
job and do it well! Their dependability is being 
proved in scores of diversified applications—many directly 


connected with the war effort. Bulletin 507 gives specifications in detail—write for it. 


F. A. SMITH MANUFACTURING CO., INC. 
301 DAVIS ST., ROCHESTER 2, N. Y. 


¢ SHADED POLE F.H.P. MOTORS ¢ 


Tell us your requirements and we will send you complete speci- 
fications on these dependable, efficient, low-cost Motors. For 
continuous or intermittent duty with H. P. ratings ranging from 
1/15 to 1/500 H.P. and from 1550 to 3400 R.P.M. Plain round 


or with base or resilient mounting . . . open or enclosed cases. 
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You 


C. E. WILSON, President, General Motors Corp.— 


“TI do not believe that the timing of the essential ele- 
ments of reconversion is well understood. If certain 
things are not planned ahead, the lost time can never be 
regained. No physical activity goes on in this compli- 
cated age, no plants are built, no machinery installed, no 
piece of inanimate material moves from one place to an- 
other, without a piece of paper to direct it. Each part has 
to be named or numbered and a piece of paper must 
go along with it to tell somebody what to do with it and 
where it is to go. These things must be done in proper 
sequence. They all take time. . . . In a problem as 
big and complex as reconversion, the time element 
cannot be ignored. That is why well ahead of victory 
we must prepare for peace. 

“Industry does not ‘provide’ jobs. Jobs are not 
created out of thin air. Jobs are an end result of a 
great many factors. In the last analysis they depend 
on the customers’ willingness and ability to buy.” 


HOWARD E. FRITZ, Director of Research, B. F. 
Goodrich Co. (to members of the John Deere Co.)— 


“American industrial research presents this challenge 
to you management, labor, statesman and public alike. 
To provide the privilege of unfettered, creative thinking. 
Did you know that there is a group which proposes that 
we mobilize or socialize all scientists and technical 
people during war and peace under the direction of a 
political appointee and that this shall be a must? Now 
is that not an elegant reward for the scientists’ tireless 
efforts during the war? Why divest only the scientist 
of his democratic rights and privileges? Has he per- 
formed so badly that such treatment is to be con- 
sidered a punishment for his effort? Why not mobilize 
the lawyer, the fellows who propose this thing, the doc- 
tor, the pharmacist, the farmer, the laborer? Just as 
logical. Such legislation enacted into law will spell 
the termination of the frontiers of thinking.” 


LYLE C. HARVEY, President, Bryant Heater Co. 


(in a Cincinnati address )— 


“Most manufacturers normally make two lines of their 
product. One of high quality and comparatively high 
price, the other designed to meet competition. The 
postwar period will provide an unequalled opportunity 
for manufacturers to go slow on the highly competitive 
items and build prestige and reputation on quality 
goods. Since the scarcity of materials is bound to carry 
over for some time after the war, this is the soundest 
method of carrying a business through the uncertain 
times ahead. Out of every difficult period such as we 
shall be entering, some business men inevitably find a 
way of turning adversity into opportunity. Instead of 
complaining and criticizing because conditions are as 
they are and as we know they will continue for some 





° Selected comments by in- 
. D dustry men or other well- 
£206, Se known citizens and some 


government authorities. 


time, American industry should face its manufacturing 
and marketing problems boldly and try to do a real 
job of salesmanship and cost reduction.” 


ENDERS M. VOORHEES, Chairman, Finance Com- 
mittee, U. S. Steel Corp., (before Illinois Manufac- 
turers’ Association )— 

“As a nation we have been pursuing a great, destruc- 
tive tax delusion. This is that corporations can and 
do pay taxes. This may strike you as a surprising 
statement, but I literally mean what I say. Corpora- 
tions have not the means to pay taxes. Corporate in- 
come taxes, like wages to workers and owners and all 
other costs, no matter when or where they occur, are 
costs nonetheless and the customer, if a business is long 
to continue, must cover the costs in the price. Of 
course the customer may not choose to buy at the 
price—in which case the business will fold up. Or 
again he may be willing to buy only at a price which is 
less than the total cost—in which case the business dies 
when it can no longer stand the losses. Or finally, 
the customer may only buy smaller quantities or poorer 
qualities—in which case the business will shrink. In 
every case jobs and job opportunities disappear. In any 
event, whatever taxes a corporation pays must come out 
of the price paid by the customer, for the customer in 
the long run is the only source of funds for paying the 
various costs encountered.” 


HENRY B. BRYANS, president, Aimttbinn Standards 
Association— 


“War has been making the whole country standards- 
conscious. More and more top executives are coming 
to see that standards are managerial tools or control 
devices, that are essential to the conduct and develop- 
ment of modern industry—and hence must be provided 
for and fostered in the managerial scheme of things. As 
this viewpoint becomes more general, the ASA, and the 
remarkable group of organizations which constitute it, 
have before them an opportunity for service the like of 
which they have never seen.” 


ROBERT M. GAYLORD, President, National Assn. 
of Manufacturers and Ingersoll Milling Machine Co. 
(in an address to the War and Reconversion Congress 
of American Industry )— 

“In the days ahead we are going to have more gov- 
ernment control than before the war. We must face 
changes realistically and accept the responsibility for 
doing those things necessary to progress. To make 
progress, we must cooperate and work with government. 
By this I do not mean that businessmen should sit by 
timidly and acquiesce to the whims and fancies of ir- 
responsible administrators. Just as it is our duty to 
comply with the letter and spirit of the law, so it is our 
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COMBUSTION CONTROL 


An abnormal increase in the density of smoke 
passing through a boiler breeching means a 
for example: reduction of heat, loss of efficiency, increase in 

fuel consumption, and probably violation of i 
smoke control ordinances. The electronically Seeee 
operated Worner Combustion Supervisor detects 
such conditions, turns in an audible or visible 
alarm, and sets in motion the mechanism that 
will bring about efficient combustion. 


















Control Unit 


THERE’S A _ FOR Relays BY GUARDIAN 









The "Combustion Control Supervisor,” made by Worner Electronic ke ee 
Devices of Chicago, is a photo-cell system that responds to any prede- ed 
termined degree of smoke density. To avoid “false alarms” resulting from 
momentary puffs of smoke, it is equipped with a time delay feature. 

Worner’s specified that the three relays used in this system must be 
sensitive but not delicate; that they require no adjustment; and that they 
meet Underwriter’s requirements. 

Guardian engineers developed the Series 155 D.C. relay as the answer ’ 
to these specifications. This is a compact, sturdy, easily mounted unit Series 155 D.C. Relay 













with constant spring tension on the contacts. It is widely used on remote Consult Guardian whenever a tube is used 
selection devices and other low voltage applications. Copper slug time —however—Relays by Guardian are NOT 





delays up to .05 seconds on attract and 0.15 seconds on release are limited te tube applications, but are used 
wherever automatic control is desired for 


available. Coils for operation on any voltage up to 230 volts D.C. For jncking, breaking, or changing the char- 
further information write for Series 155 bulletin. acteristics of electrical circuits. 


GUARDIANG ELECTRIC 


1627-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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responsibility to resist interpretations and rulings 
which go beyond the law. 

“Big business doesn’t run this country; it doesn’t 
give most of the jobs to our workers, nor does it pro- 
vide us with most of the goods and services we use— 
nor does it suffer most from government intervention. 
It is the small and medium sized business that most 
keenly feels the effect of Big Government. It is the 
small and medium-sized businesses which are the back- 
bone of the private enterprise system.” 


DR. LEWIS H. HANEY, Professor of Economics, 
New York University— 

“TI question the possibility of avoiding postwar infla- 
tion because I do not believe that it would be possible 
to hold prices down after the war, for these reasons: 

“The people have vast sums which they will want to 





HIS phototube camera pro- 
vides rapid, uniform expos- 
ures in x-ray photofluorography. 





OMETHING new in the tim- 


MORE EFFICIENT X-RAY TIMING 


land of Westinghouse (B) Essen- 
























spend. . . . The only way to prevent price inflation is 
either to take their ‘money’ away from the people, or to 
prevent them from spending it, by freezing the volume 
of trade with the aid of general rationing. But no 
government is in sight which will care to do these things 
to the U. S. in times of peace.” 


DR. GUSTAV EGLOFF, Universal Oil Products 
Co., Chicago— 

“The war has deprived us of many things to which 
we have been accustomed, but it has also stimulated 
research and invention to develop new products, many 
of which will carry over into the peace era. Newly 
developed processes for turning out these new products 
will provide maximum employment, while increased 
purchasing power will assure good markets. 

“The chemist is in the forefront producing new prod- 


PHOTOFLUOROGRAPHIC 
HOOD 


os HIGH TENSION 
TRANSFORMER 


SUPPLY 


(A) Under test by H. D. More- B 





tial components of the system. 






light is focused by a lens onto the 














ing of x-ray equipment is of- 
fered by a recently developed elec- 
tronic device which Westinghouse 
engineers have developed to pro- 
vide uniformly dense photofluoro- 
graphic exposures with an overall 
increase of operating efficiency 
of about 100 per cent. The timer, 
in effect, measures the light leav- 
ing the fluorescent screen on 
which the x-rays cast the object 
image and when sufficient light 
has left the screen for satisfactory 
film exposure, the photoelectric 
tube which scans the screen actu- 
ates the relay, opens the x-ray 
circuit. and terminates the ex- 
posure. Out goes trial and error 
and lost time through automatic 
operation. X-rayed objects may 







vary not only in size and thickness 
but even in the degree to which 
X-rays are transmitted. It has 
been difficult in the past to obtain 
uniform film exposures. The elec- 
tronic timer consists primarily of 
a multiplier photoelectric tube and 
a condenser — thyratron — relay 
system. When the exposure 
switch is closed, the tube circuit 
is energized and x-rays pass 
through the object positioned be- 
fore the photofluorographic hood. 
a grid in the latter filters unde- 
sired scattered x-ray radiations. 
The fluorescent screen converts 
the invisible electromagnetic ra- 
diation into visible phenomena, 
and light emanates from the 
screen in accordance with the 
density of the object. Some of the 





film of the photographic camera 
at the apex of the hood and, at the 
same time, some of the light is 
focused by another lens onto the 
cathode of the photoelectric tube 
on the lower side of the hood. 
Light entering the tube initiates 
a small current in proportion to 
the light intensity. This current 
charges a condenser and produces 
a potential which increases as the 
collected charge increases. The 
condenser voltage is impressed 
across the grid and cathode of a 
trigger tube and fires the tube 
when the necessary ionization is 
created. With the electronic 
control, exposure times are al- 
lowed to vary over a range from 
4 to % of a second. 





ELECTRICAL MANUFACTURING 


POWERSTATS 


BUILT TO NAVY 
SERVICE “A” 
REQUIREMENTS 


SEND FOR BULLETINS 149 ME and 163 ME 


SUPERIOR ELECTRIC COMPANY 
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ucts, among which foods, construction materials, plas- 
tics, metals, textiles, fuels, pharmaceuticals and syn- 
thetic rubber loom large. The mechanical arts are con- 
tributing new types of engines for many uses, new 
building construction and new methods of communica- 
tion. Medical research is constantly bringing out new 
products which render man less susceptible to infec- 
tions and improve his health... . 

“New things for many people . . . all point in the 
direction that man’s span of life will be increased, with 
a life expectancy of 100 years to be enjoyed with facul- 
ties alert and alive.” 


J. H. ASHBAUGH, vice president, Westinghouse 
Electric and Mfg. Co., Mansfield, O.— 

“T am convinced that people aren’t just going to fight 
over each other to get our products. The future of our 
business and yours depends on the ability to build now 
so that when this first blush of pentup demand is sup- 
plied we will be on a firm foundation. I wonder some- 
times about this pentup demand, and if we are not lulling 
ourselves to sleep. I don’t question that there will be 
good business, but we may starve in a land of plenty 
if we are not competitive with our products and alert 
and aggressive in our sales promotion. . . 

“Regardless of the products we sell, we are com- 
peting for a share of the going business. A company 
has only so much money to spend. It goes either to us 
or some of our competitors. Likewise, an individual has 
only so much money to spend. It goes into a new auto- 
mobile, a new electrical appliance or a bottled gas in- 
stallation. It is the job of our sales department to 
divert a reasonable portion of the consumer’s dollar into 
our products.” 


P. S. DICKEY, chief engineer, Bailey Meter Co. (be- 
fore the annual meeting of the American Society of 
Mechanical Engineers )— 

“The extensive use of, and complete dependence upon 
electronic devices by the armed forces is ample proof 
that this equipment is reliable enough for general process 
control work. Men who have staked their lives on 
proper performance of electronic devices will use this 
equipment with confidence in industrial work. Elec- 
tronic type instruments are especially well adapted to 
automatic control problems because of the extremely 
high speed with which measurements can be made. No 
mechanically or hydraulically actuated mechanism can 
compete in speed of response with the control of electron 
flow in the electron tube. For many measuring problems 
today and new problems ahead, the electronic equip- 
ment offers the only practical solution. However, there 
is a large field of measurement which can be handled 
with mechanical, electrical or electronic instruments. 
The principal advantage of the electronic instrument in 
this field is standardization of design.” 


L. W. TEEGARDEN, manager of RCA Victor Div., 
Radio Corp. of America— 

“Industry’s postwar demand for power tubes, which 
constitute the heart of any electronic power generator, 
may be many times the total prewar demand, which 
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came principally from the broadcasting field. The 
growth of electronic power heating applications also 
presents an increasing market for other types of elec- 
tron tubes, such as rectifiers and control tubes.” 


FRANK A. HITER, vice president, Stewart-Warner 
Corp. (in a recent address )— 

“Within 60 days after present government restrictions 
are lifted, Stewart-Warner Corporation will be produc- 
ing and shipping civilian radios from what is now fe- 
putedly the largest privately-owned shell fuze plant in 
the U. S. 

“At peak production on a one-shift basis, we will be 
turning out 3,500 sets daily, or more than one million 
Stewart-Warner radios a year. Our new radio plant 
will have a capacity for over 2,000 employees, working 
in one of the largest single-unit, continuous operation 
radio plants in the U. S.” 


FRANKLIN S. ATWATER, Production Engineer, 
Fafnir Bearing Co. (to the American Management 
Association )— 

“Too often, a system of control is mistaken for 
control itself. Actually the records, reports, and charts 
of any control system might be likened to a ship’s com- 
pass and its other instruments of navigation. They 
guide the ship to its destination only if used properly 
by the ship’s navigators. Similarly, in the control of 
production, it takes human judgment and intelligence 
to operate a control system and to make the sound 
decisions necessary for that control to be effective. 
Thus, to gain the most out of any system, there must 
be careful selection and thorough training of the per- 
sonnel who are to operate it together with continuing 
supervisory guidance. | 

“In conclusion, then, while the hurricane is receding, 
the time seems to be right for industry to remove any 
debris and encumbrances, to tighten up and repair the 
house for what comes next, be it fair weather or 
stormy. Out of the coming period of uncertainty, one 
fact, at least, seems fairly certain; the competition will 
be intense. Many a pencil will be sharpened when it 
comes to figuring postwar costs. Where control is lack- 
ing, costs run riot. In fact, efficiency is born of and 
fostered by control. These are thoughts that each of 
us will do well to remember in the years just ahead.” 


THOMAS S. HOLDEN, President, F. W. Dodge 
Corp. (from a study prepared for the guidance of his 
company )— 

“The two wars we are fighting this time will not 
end simultaneously. There will be a partial reconver- 
sion to a peacetime economy in the period between V-E 
Day and V-J Day and gradual, rather than sudden, 
removal of wartime controls. Government must procure 
adequate materials to finish the fight against Japan, 
to support armies of occupation and, possibly, to aid 
in some measure reconstruction of devastated countries. 
Productivity of American industry and its adaptability 
to quick shifts in production schedules are much greater 
than in World War I. These differences are on the 
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OR each gasket job, there is one right mate- 
rial. Finding that material calls for special- 
ized knowledge. And this is where the Arm- 
strong Cork Company can be of real help to you. 
For, during its thirty-three years in gasket 
engineering, Armstrong has perfected more 
than fifty gasket materials—each of which 
solves a particular sealing problem where the 
temperature normally does not exceed 300° F. 
Many of these materials are available not 
only in the form of die-cut parts but also in roll 
goods, ribbon, and tapes . . . in sheets and 


strips . . . extruded rings . . . or molded shapes. 


For helpful information, see 

: our section in Sweet's File for 
Product Designers—or write 

us for a copy of the booklet, 

‘*Gaskets, Packings, and Seals."’ 

Armstrong Cork Company, 

Gaskets and Packings Dept., 


9501 Arch St., Lancaster, Pa. 


ARMSTRONG’S 
GASKETS - SEALS -: PACKINGS 
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Cork Compositions e Cork-and-Synthetic-Rubber Compositions 
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side of curbing inflationary tendencies in the postwar 
period. Actual price behavior will depend in large 
part upon the behavior of the spending public. An early 
spending spree could run prices up very quickly.” 


W. R. G. BAKER, Vice President, General Electric 


Co. (in a recent address )— 


“Price is an important factor in the sale of radio 
receivers as it is in every other appliance. This is 
particularly important from the viewpoint of a fre- 
quency modulation receiver, since any degrading of 
the equipment to obtain low price would seriously affect 
the service rendered to the consumer. At the moment, 
FM receivers are not low-price units, that is, it is not 
practical at this time to build the FM receiver to sell 
for $9.95 or $19.95. There is a real danger that fre- 


quency modulation will be degraded to a point where 
its important characteristics have been eliminated just 
for the sake of degrading the price so that the various 
manufacturing units can obtain more volume. 

“In the case of television we are dealing with a 
highly technical system. Since the receivers and trans- 
mitters must be synchronized, there is required a na- 
tional system of standards which must be approved by 
the governmental agency, in this case, the Federal 
Communications Commission. There is a natural tend- 
ency on the part of the industry to broaden and deepen 
the market through the production of low-price equip- 
ments. While it is highly desirable to produce receivers 
within the reach of the average man, it would be un- 
fortunate if the quality were degraded so that interest 
in television were stifled.” 


(Continued on p. 256) 





TO MEASURE CLOUD CEILINGS BY DAYLIGHT 


ROVIDING consistently ac- 

curate daylight readings of 
cloud ceilings, a pulsating light 
system with a photoelectric de- 
tector has been developed by the 
U. S. Weather Bureau in con- 
junction with General Electric 
engineers. By this system which 
provides vital information for 
pilots scheduled to land or take 
off from an airport, clouds at an 
elevation of as great as 2 miles 
may be measured in broad day- 
light. The device consists of a 
mercury arc projector, a pickup 


unit (A) and a recorder which in 
the aggregate provide a continu- 
ous record of ceiling height and 
relative cloud density. A tiny 
super-high-intensity quartz mer- 
cury lamp at the focus point of a 
searchlight mirror projects a 120 
cycle per sec. pulsating beam 
vertically into the sky. This 
beam, although not visible to the 
human eye in daylight, is readily 
scanned by the pickup unit. The 
recording unit consists of a 
phototube pickup and an ampli- 
fier feeding to an output meter as 


shown at (B). In general, the 
pickup unit is located about a 
1000 ft. from the projector and 
is tuned to the same frequency 
as the light pulse in order to dis- 
tinguish the mercury light signal 
from background light. Scatter 
energy, produced on cloud layers 
dense enough to scatter the beam, 
is detected as the pickup unit does 
its job. The tiny quartz lamp 
operates at extremely high tem- 
peratures and at this specification 
point is air blast cooled by a high 
pressure jet method. 
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3 Standard Fastenings 
SRT Va Tad Ts for Production Efficiency 


Phillips Recessed Head 


FAST, PRECISE ASSEMBLY BY Screws—The modem, ef- 


fective, time-saving fastening 
device proven in tens of thou- 


sands of assembly lines. Other 
PLA N | | G awe 3 i, | | fe S i, ON) standard head styles are also 
available. 

Self-Tapping Machine 

Screws —Eliminate sep- 

arate tapping operations for 

fastenings to castings, heavy 

gauge sheet metal, and plas- 


tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 


“Cold-forging” — proof #27...more each month standard slotted head styles. 


From the standpoint of design, industry is al- 
ready well started on postwar business. This 
makes it increasingly important to clarify your 
plans for fastenings today...proper fasten- 
ings for your product can well be the differ- 
ence between a fast and precise assembly 
job and one involving slow, costly methods. 


Play safe with that “all-important” postwar 
item and choose fastenings — standard or 
special —early in the product design stage. 
It's our job at Scovill to help you with that 
selection by recommending the best modern 
fastening for your specific need. It may be 
a featured standard fastening or a part re- 
quiring our ingenuity in special design and 
cold-forging—such as the specially designed 
cold-forged item illustrated above — making 
possible delivery with savings in money — 
materials—motions. 


Call our Fastenings Expert to assist you in 
your selection... profit by Scovill ingenuity 
in standard or special design and cold- 
forging. Call today. 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE  opescuers DIVISION 


LEON 
WATERVILLE 48, CONN. § &¥) |) TEL. WatersuRY 3-315! 


NEW YORK, Chrysler Building +» DETROIT, 714 Fisher Building - CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. » SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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Yew Materials, Equipment 


Electrical and Mechanical Parts, Finishes 


AIRCRAFT RELAY 


Especially designed to meet the rigorous requirements 
of Army Air Force specifications, this relay is non- 
positional and operates consistently under extreme vi- 
bration. Features high voltage coil insulation and 
protection against failure under conditions of high 
humidity, temperature variations and shock. In appli- 


cation, this device is used to provide a positive alarm 
signal in case of failure of the 400 cycle supply, or of the 
control circuit. It is normally operated by the control 
current, and holds its “break’”’ contact springs open as 
long as the current continues to flow. Interruption of 
the current releases the relay, which closes the alarm 
circuit through its contacts. Weighing only 9 oz., the 
relay includes a removable metal cover which fits tightly 
over the special mounting base. End panels of the base 
assembly are equipped with protected post terminals, 
clearly stampe@ to designate normal circuit connections. 
Automatic Electric Co., 1033 West Van Buren St., 
Chicago 7, IIl. 


CONDUIT EXPANSION FITTING 


A complete unit, especially designed to compensate 
for expansion and contraction in a line of thin wall 
conduit, this fitting is furnished with extension nipples 
in place for quick installation on conduit in sizes from 
1% to 2 in. Special packing seals the head and effec- 
tively prevents moisture from entering. O. Z. Electrical 
Manufacturing Co., Brooklyn, N. Y. 


PLASTIC INSULATION COMPOUND 


Permits coating of electrical wire at rates of more 
than 1,000 ft. per min. The die used is a modified 
self-centering tubing design which allows for the free 
flowing of the plastic. A tube of the material is ex- 
truded and is laid snugly over the wire, the wall thick- 
ness being controlled primarily by the wire speed. 
Coatings of less than one mil in thickness have been 
applied this way. Having excellent properties for wire 
coating, it is flame resistant, self-extinguishing after 
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being ignited by a free flame which is subsequently 
removed and resistant to attack by practically all solv- 
ents except alcohol. Among other developments in 
plastics insulating materials is a synthetic rubber for a 
protective cable sheath. It is applied by extrusion and 
thus vulcanized. It is resistant to the action of ozone, 
sunlight, moisture, most chemicals and abrasives. A 
new flexible plastic for cable insulation has remarkable 
dielectric properties, a power factor of 0.0002-0.0003 
and a dielectric constant of 2.2-2.3, measured over a 
wide range of frequencies. This plastic may be elongated 
in a filament throughout its entire length, up to a 
certain critical tensile value normally about 1,400 psi. 
After this value is reached, the filament separates into 
two regions, a drawn segment (elongated about four 
to one) and undrawn portions. The drawn portion 
exhibits a high tensile strength due to orientation of 
its crystalline structure. Its tensile strength may be 
as high as 15,000 psi. This plastic may also be modi- 
fied by the addition of other ingredients and will be 
available in a variety of color. Even now, a special 
friction tape is manufactured for patching insulated 
wires of various types. E. I. duPont de Nemours & 
Co., Inc., Wilmington 98, Del. 


INTERCHANGEABLE CIRCUIT BREAKER 


Interchangeable with all 5 A G fuses, this push breaker 
type is rated at 32 volt ac. or dc. Break is snap action 
capable of interrupting short circuits of 1000 amp. in 
ratings up to 5 amp. and 2500 amp. in ratings over 
5 amp. capacity. Time characteristics of the fuses are 
duplicated electrically. Especially useful to the armed 
services, it is small and light and no more affected by 
ambients than fuses. There are only two moving parts. 


The case is made of molded phenol formaldehyde. The 
trip-free shield is of thermoplastic that visual indi- 
cation may be permitted when the breaker is tripped. 
Extreme dimensions are 17% x 34 in. Overall height 
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..» Hardly had 
man learned 
cea Ae a 
he began to 
feel the ur- 
gency of the 
need to com- 
municate be- 
tween ground 
and plane. 


One of the first successful attempts in such two-way 
contact was accomplished with equipment designed 


and manufactured by Connecticut Telephone & Electric. 


Since the early days of the telephone, our people have 
been identified with progress in communications. Today 
the principles of communications have applications , 
of the greatest importance to industry, in connection 


with product development and production control. 


Our developmental engineers also have much to 
offer to industrial executives seeking to produce a 
better product at lower cost. If our engineering and 
production facilities might tie in with your plans, we 


shall be happy indeed to talk with you. 


CONNECTICUT TELEPHONE 
\B2= = & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRONIC 
DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COM- 
MUNICATIONS AND SIGNALLING SYSTEMS @ IGNITION SYSTEMS 
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EASY TO TELL 


when a draftsman uses Ark- 
wright Tracing Cloths! His 
drawings blueprint beautifully, 
with every detail standing out 
sharp and clear! 


THESE CLOTHS EXCEL! 


The reason why Ark- 
wright Tracing Cloths 
reproduce so clearly is 
because they’re high- 
ly transparent. Even 
with age, they don’t 
become yellow or 
opaque! 


THEY RING THE BELL! 


Sold by leading drawing 


material dealers everywhere | 


Besides being perma- 
nently transparent, Ark- 
wright Tracing Cloths 
are practically smudge- 
proof. Another reason 
why they ring the bell 
with draftsmen! Try 
them yourself! 
Arkwright Finishing Co., 
Providence, R. |. 


with trip-free shield is 1% in. Weight is 15 G without 
hood, 18 G with hood. This unit fits into clips on % 
in. spacing or more. Operation is very simple. When 
the bimetal releases the push-button on which it acts 
directly, a double break of the circuit is effected. The 
actual breaking distance is 4g in. To reset, the but- 
ton is pushed into its bottom position, Littelfuse, Inc., 
4765 Ravenswood Ave., Chicago 40, III. 


DIRECT CONNECTED ROTARY PUMP 


Due to the special bucket design, this pump is self-ad- 
justing for wear, maintaining normal capacity through- 
out the life of the buckets, which are easily replaced 
when worn out. Its specifications are as follows: 
Capacity, % gal. per min.; Discharge pressure, 100 
psi.; Overall dimensions: Length, 1134 in.; width, 5% 


in.; height, 5 in.; weight, 1534 lb. This pump is direct 
connected by a flexible coupling to an 1800 rpm. motor. 
Built in relief valves are optional and the units are avail- 
able for belt drive, as a pump only, or the rotating ele- 
ments may be supplied where the pump is installed as 


an integral part of a machine. 
Grand Rapids 9, Mich. 


Blackmer Pump Co., 


WAVELENGTH CONTROL BY CERAMICS 


The principle of wavelength control by ceramic coat- 
ing has been hrought to the infra-red field. More in- 
tensive color, better curing and polymerization on metals 
results. The amber coating reduces glare and attraction 
to insects, thus insuring clean work. There is lower 
lamp base temperature. Better gloss shows advantages 
in corrosion and abrasive tests. During manufacture a 
nearly perfect vacuum made possible by the absorption 
of moisture and residual gases not generally removed 
results in a superior vaporous aluminum reflector. 
Verd-A-Ray Corp., Toledo, Ohio. 


ELECTRICAL FUSE PANELS 


Particularly advantageous in their use in airplanes as 
they can be placed at an accessible point, rather than in 
a central junction box. Under gunfire replacement can 
be handled easily. Also, dispersal throughout the plane 
renders them less liable to damage. Thé@y are used on 
shipboard in various signal control points. Industrial 
laboratories or shop benches use them for holding bars 
of various diameters. When serving as temporary 
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Tuar’s AN UNWRITTEN LAW in many laboratories today. Because 
National” graphite’s purity—99.979%—could be expressed as a number, 
the manufacturer’s engineers knew what its performance characteristics 
would be when used as the anode and anode shield material in this 
Ignitron Rectifier. 

Across the nation, banks of these rectifiers are serving war plants, 
traction companies, shipyards and mills efficiently and dependably. 

Engineers have long known that graphite does not fuse, soften or 
warp, and has nearly perfect heat radiation properties. Thus, in many 
types of both vacuum and gas-filled industrial and radio tubes where great 
heat must be dissipated, or-where warpage of multiple tube components 
must be prevented, graphite is the ideal material. 

As pioneers in the carbon and graphite manufacturing business in 
America, National Carbon Company has brought to highest perfection 
the art of making high-purity graphite. That is why “National” High- 
Purity Graphite is most frequently specified for vital industrial and radio 
tube components. Graphite of even higher purity is supplied for some 
applications. We welcome the opportunity to discuss the advantages of 
this “National” electronic graphite. 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


tas 


General Offices: 30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


The registered trade-mark “National” distinguishes products of National Carbon Company, Inc. 


Keep your eye on the infantry . .. the Doughboy does it! 


JANUARY 1945 








CANNON 
‘DP’ CONNECTORS 


ia 8 ae) 0 ee a 
OF THE 
DP’ CONNECTORS 
AVAILABLE NOW 
AND MANY NEW 
DESIGNS ARE 
COMING 


NEW applications of the 
exclusive Cannon Electric 
“DP” series of connectors have 
recently been extended from rack 
equipment in radio assembly to 
such uses as special centralized air- 
craft control on through to signal 
relay equipment. 


Several new “DP” connectors of 
strikingly new design will be re- TYPE DP-30 
leased in 1945—testimony to the 
progressive engineering Cannon 
Electric incorporates into its prod- 
ucts. Since Cannon Electric pio- 
neered the aircraft electrical con- 
nector in 1932, this development 
process has gone steadily onward. 2 
Cannon is prepared to meet the TYPE DP-P10 
demands of postwar electrical 


equipment. 


Cannon Type DP Connectors cover a variety of rack, 
panel and bail-type fittings, carrying from eight to 135 
circuits with amperage range from 10, 15, 30 and 40 in 
many varied arrangements, including coaxial contacts. 
All these and many other high quality electrical con- 
nectors are Cannon designed and manufactured. 


For detailed engineering data on Type DP 
Connectors refer to the Cannon DP Bulletin. 
Write to Department A-118, Cannon Electric 
Development Company, 3209 Humboldt Street, 
Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


Representatives in Principal Citles—Consult Your Local Telephone Book 
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switches, the circuit can be opened by pulling out a 
metal bar from the clips, with insulated pliers and an 
ammeter can be inserted for a temporary reading. Light 
durable panels to individual specifications come ready 
to mount, equipped with terminals and fuse clips cr 
terminal studs. Littelfuse, Inc., 4765 Ravenswood 
Ave., Chicago 40, IIl. 


AIRCRAFT CIRCUIT BREAKER 


This push-pull breaker is designed for aircraft use but 
is suitable for boats, tanks and other mobile units hav- 
ing power sources up to 30 volt de. It provides pro- 
tection of low voltage circuits in specification points 
where switching is 
to be discouraged in 
flight yet possible in 
the servicing of air- 
craft on the ground. 
The bimetallic trip 
element gives time 
limit protection 
against small mo- 
mentary overloads 
or immediate pro- 
tection on heavy 
overloads or direct 
short circuits. An 
overload of long 
duration or a short 
circuit will open the 
breaker, and manual 
opening is accomplished by a pull action on the button. 
The mechanism provides a quick break of the single 
polé contacts. Each breaker is calibrated and factory 
sealed. There are no field adjustments. After trip- 
ping,. the reset button is merely pushed down to its 
farthest position. This device is non-trip free. On 
release of the reset button contacts will open auto- 
matically if the overload still persists. The breaker 
is built into a phenol formaldehyde base. Mounting 
holes are tapped with self locking threads. Large and 
accessible terminals provided at the rear of the phenol 
formaldehyde enclosure are set at an angle to facilitate 
tightening of connections. The black manual reset 
button is provided with a red band to indicate trip in 
daylight and a luminescent band for darkness. En- 
gineering data are as follows: Ampere ratings of 5, 
10, 15, 20, 25, 35, and 50; short circuits—1500 amp. 
at altitudes up to 40,000 ft.; vibration—withstands 
frequencies varied from 10 to 55 cps. at 1%» in. amplitude 
(6 in total excursion) ; shock—deceleration force of 
18 G does not cause malfunctioning; ambient tem- 
perature range—thermal, minus 50 to plus 135 deg. F 
and mechanical, minus 65 to plus 160 deg. F. Square 
D Co., 6060 Rivard St., Detroit 17, Mich. 


CHEMICAL BLACKENING FINISH 


For ferrous parts, this process utilizes simple immersion 
equipment which can be set up quickly in small manu- 
facturing or plating plants with equipment that is 
already available or obtainable at low cost. The bath 
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CLARE 
TYPE “C”™ RELAY 


@ The Electro-Matic Two-Phase Dispatcher, manufactured by the 
Automatic Signal Corporation of East Norwalk, Conn., is a distinct 
advance in modern traffic control. It literally counts and times the 
cars in heavy traffic. 

Six Clare Type ‘‘C” Relays open and close the contacts... cause 
the lights to change at the proper time... on actuation by electronic 
impulses. 

These Clare ‘‘Custom-Built” Relays were selected by the Automatic 
Signal Corporation for this “super traffic cop” because of their accu- 
rate and precise operation, their ability to open and close circuits 
quickly and their rugged construction of the finest materials. 

The Clare Type ‘‘C” d.c. Relay, like all Clare ‘““Custom-Built” Re- 
lays, has that unusual flexibility which permits design and production 
engineers to have just the relay for the specific function required. 

By ‘‘custom-building” to exact specifications, Clare Relays assure 
exceptional service in spots where hard usage, long life and absolute 
dependability are prime factors. Special features of Clare construc- 
tion adequately meet severe conditions of temperature, humidity, 
atmospheric pressure, voltage and vibration. 

Pictured and described here are a few of these Clare ‘‘Custom- 
Built’’ Relay features that make it possible for Clare Relays to reduce 
overall relay cost, simplify installation and insure more dependable 
performance in such applications as sequence control of machine 
tools, radio, radar or other electronic controls, electric eye controls, 
counting equipment and alarm systems. 

Whatever your design problem, there is a Clare ““Custom-Built” 
Relay to meet it. Clare engineers are ready at all times to assist in 
developing a relay “‘custom-built” to your exact requirements. Send 
for the Clare catalog and data book. Address: C. P. CLARE & CO., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. Sales engineers 
in all principal cities. Cable Address; CLARELAY. 








In the switch to peacetime 
production the availability of 
materials will engage the in- 
terest of designers and produc- 


tion men alike 


Whether it be Rivets, Phillips 
Recessed Head Screws or other 
types of fastening devices, 
MILFORD today is prepared to 
devote its large and accurate 
production facilities to supplying your needs. 
Contact the Milford plant nearest you. 


qhe 


MILFORD 


RIVET & MACHINE CO. 


CENTRAL DIVISION 


MILFORD, CONN. & ELYRIA,OHIO. 


EASTERN DIVISION = 








operates at a temperature considerably below that re- 
quired by oxide finishing baths. It is claimed that two 
oxidizing solutions are not necessary. The process 
provides a gleaming black or rich matte finish which js 
integral with the metal itself. It does not chip, flake 
or peel off even under repeated flexing. It will not 
blister and can not be removed under routine cleaning 
operations by the action of solvents or degreasing 
agents. It meets the requirements of Army Specifi- 
cation 57-0-2C, Type 3, Class A for Ordnance Ma- 
terial. This specification process is completed by coat- 
ing the finished surface with non-drying petroleum 
oils, rust inhibiting lacquer or a synthetic resin coat- 
ing. The blackening process neither increases nor de- 
creases the dimensions of the metal. Turco Products, 
Inc., 6135 South Central Ave., Los Angeles, Calif. 


HERMETIC TERMINALS 


Featuring a complete interfusion of glass and cold- 
rolled steel which helps to provide the thermal shock- 
resistant properties of these terminals, components are 
of interest to the armed services and to manufacturers 
of electronic equipment as well as all those confronted 
with the problem of hermetically sealing products now, 
and postwar. Withstand moisture and the 5 cycle 


sa De 


thermal shock test. They will not crack or fall at tem- 
peratures ranging from minus 50 deg. C to plus 90 deg. 
C, maintain their insulation properties at approximately 
2500 volt, have a hig!. electrical leakage resistance and 
are readily instalied. At present, two types are avail- 
able, one of approximately 114 in. diam., which has a 
capacity of from 2 to 9 terminals, the other slightly 
under 1 in. diam., carrying from 2 to 7 terminals. 
Important among their features is that the manufacturer 
can obtain up to nine terminals which have been fabri- 
cated into one integral unit. Cincinnati Electric Prod- 
ucts Co., Carthage at Hannaford Ave., Cincinnati 12, 


Ohio. 


HIGH HEAT RESISTING PAINT 


Able to withstand elevated temperatures of 2500 deg. 
F or over, this paint secures protection and decoration 
of surfaces subjected to high heat. For interior use 
where moisture conditions are normal, the paint as it 
is shipped, is ready for scrvice after thorough stirring. 
A thin coat is applied, well brushed out, and allowed 
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wood! 


n 
MOOTK GWOOD is a relatively new material possessing 


many unusual qualities that have adapted it to many 


uses—such as switch gear in heavy duty switches, picker 

sticks on textile looms, ski bottoms on military skis. 

The test figures shown below indicate the remarkable 

strength of the material—which has a lower specific 
@ gravity than aluminum. 


Pregwood has a certain measure of efficiency as an elec- 
trical insulator. It is non-absorbent and does not take up 
moisture. It is chemically inert and can be used for ap- 
paratus parts that will be exposed to acids and alkalies. 


-— he nm DO + 


a 


Changes in humidity have relatively little effect on dimen- 
sions; and a low co-efficient of thermal expansion holds 
the material stable under marked changes in temperature. 


It has the quality of wearing smoothly without slivering or 


cracking. This makes it especially desirable for parts of 
textile machinery where it will not snag threads of fabrics. 


Pregwood is bullt up by impregnating wood lamina. 
tions with phenolic resins and pressing them together 


aranoed' with rats fanning on” iveton” ras THE FORMICA INSULATION COMPANY 
Strength products “such m 


or Praguced tite, 4638 Spring Grove Avenue 
CINCINNATI 32, OHIO 


1 ‘ 
| TENSILE STRENGTH COMPRESSIVE IZOD IMPACT 
, #/sq. in. 30,000 #/sq. in. 20,000 Ft. Lbs./In. 


PREGWOOD 1100 Notch Width 


FLEXURAL Flatwise Edgewise 
#/sq. in. 48,000 7.0 6.0 
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COMPOSITEeBONDEDeHIGH 


TEMPERATURE MICA INSULATIONS 


Recommended as Replacements for 


STRATEGIC BLOCK OR SHEET MICA 


In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, inorganic bonding 
agents. 


@ Compact, thin, flat, lightweight sheets completely resistant to 


repeated or continuous subjection to temperatures of redness. 


@ Strong. hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 

@ A dependable source of supply in unlimited quantities. 
@ Available in sheets in all thickness from .005” up. 

@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


~ Ten | 
when you use | 


DRAKE 


eR are 
IRONS AND 
ie SOLDER POTS 


An Iron for Every Purpose 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Seldering Irons and Solder 
Pots. That’s reason enough 
for their ever - growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 


Write Now for 
Illustrated Folder 


or 
See Your Radie, 


Electrical or 
Hardware Jobber 


UVa RAEI 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 





to air-dry for 14% hr. For interior use, where extreme, 
wet conditions prevail, it is necessary to heat the paint 
film after application to produce a coating that will no: 
be affected by moisture and render the film insolubl« 
The paint film should be heated to 300 deg. F. Fo 
exterior surfaces, a heat cure is necessary to obtai 
maximum resistance to weather. A heat cure to 500) 
deg. F is necessary to set the film. An ordinary painter’ 
blow-torch, a multiple acetylene burner or a bank of in 
frared lamps may be used. For surfaces continuous] 
hot such as breechings, stacks and furnaces where tem 
perature reaches 212 deg. F and above, no heat treat 
ing of the film is necessary as the cure takes place auto 
matically by the prevailing heat of the surface. Quigle, 
Co., Inc., 527 Fifth Ave., New York 17, N. Y. 


DUAL-UNIT ATTENUATORS 


Feature separable coupling, improved shielding, detent 
device, certain stop, compactness, captive terminal board, 
anti-fungus treatment and tarnish-resisting silver alloy. 
it ans This dual-unit construc- 
tion is especially specifi- 

able in balanced “H” 

attenuators and multi-cir- 

cuit controls of the po- 

tentiometer, ladder and 

rheostat types. Comprised 

of two units, one mounted 

behind the other, the re- 

spective shafts of each 

meet in a lap joint within 

a long snug bushing, pro- 

viding quick separation of 

the units. This is done by 

loosening a knurled nut 

:, _... and releasing a snap-on 

fitting, without dismounting the front unit from the 
panel. Daven Co., 191 Central Ave., Newark, N. J. 


TIME DELAY AND INTERVAL TIMERS 


These timing devices are for time delays of 1 sec. to 
5 min. with fixed or adjustable intervals. They are 
available with various assemblies of actuating arms, 
reset springs, terminal 

mountings and pre- 

cision snap switches, 

NC, NO and DT. 

Where specified, for 

shock and _ vibration 

applications, the motor 

can be equipped with 

a shift counterweight 

assembly. Timers so 

equipped are given a 

30 cycle per sec. 

in, amplitude vibration 

test. The fixed interval reset timer for timed periods 
up to one minute may be indefinitely stalled across the 
line. Because of the larger torque built up in the mot 
at slower speeds than 1 rpm., where a longer period 
required, it is necessary to use an auxiliary relay to © 
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EAD 


comprise many differ- 

ent types with a wide 
variety of applications 
that may be electrical, 
electronic or mechani- 
cal, depending upon 
the specific problem. 


Unique research, engineering, tool 

design and production skill combine, not 

only to build control devices that fulfill the most 

exacting requirements, but also to build special purpose 

devices for which no specifications exist. Our list of customers, the 

most exacting in government, aviation and manufacturing, attest to these skills. 


EASTERN AIR DEVICES, INC. 


An Affiliate of THE FRED GOAT CO. INC., Special Machinery Specialists Since 1893 
§83 DEAN STREET @ eep ete ee ae oe. 
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AC 


ELECTROLYTIC 


CAPACITORS 


® Here are three popular types of AC Elec- 
trolytics of the square-container design. Type 
MSQ has soldering-lug terminals on side of 
can; Type MST has a terminal board: Type 
MSF is the shallow-can design for tight places. 
In 110 and 220 volt A.C. ratings. Capacitance 
ratings up to 420 mfd. Widely used for motor- 
starting functions. 


Units normally supplied with etched foil. 
High-purity aluminum throughout internal 
construction to avoid corrosion. Container 
provided with vent to relieve excessive gas 
pressure. Cardboard insulating container 
available for Types MSQ and MST. 


© Submit your Problem... 
Whatever your capacitance problem, submit it to us for 
engineering collaboration, specifications, quotations. Latest 
catalog on request—but write on business letterhead. 


FROVOX 


lease the timing motor at the end of the timed period. 
With adjustable time delay units, a 5 rpm. motor is 
ordinarily used to give a delay of 1 to 10 sec. The ad- 
justment is set by means of a stop nut which controls 
the position of the stop against which the motor arm 
resets at the end of return travel. On all timed periods 
of less than 30 sec., the adjustable style unit is recom- 
mended. The motors for these timing units are espe- 
cially plated and otherwise protected where they will be 
components in equipment which will be subject to salt 
spray, high humidity, corrosion and fungus growth. 
Haydon Mfg. Co., Inc., Forestville, Conn. 


ELECTRONIC TIMING CONTROL 


Specifiable in ac. resistance welding operations, this 
timing control assures rapid, consistent welds. Easily 
integrated within the design of new welders, a single 


knob gives instant time control from 1 to 28 cycle in 
steps of one cycle. Welding current is electronically 
switched, with freedom from contactor uncertainties, 
maintenance, arcing and pitting. This device handles 
welding powers of from % to 5 kva. Electrical Indus- 
tries, Inc., 42 Summer Avenue, Newark 4, N. J. 


GLASS-TO-METAL SEALS 


Guard various capacitor and resistor units against leaks 
and moisture. In the case of capacitors, the usual 
ceramic terminals are supplanted by those of glass. 
These glass bush- 
ings are then 
sealed by a special 
process direct to 
the capacitor con- 
tainer, and do not 
require adjacent 
metal rings with 
matched tempera- 
ture co-efficients 
of expansion. On 
resistors, the unit is encased in a special glass tube 
which is sealed directly to the metal ends. Resulting 
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Don’t Let a Nut Mislead You 


Even if the nut never budges on 
the bolt—all other parts of bolted eeAtION 
assemblies inevitably loosen am 
under vibration. Bolts stretch, 
metal rubs metal, rust and scale 
pulverize—all tending to loosen 
the entire assembly unless a 
strong spring washer is used to 
expand and hold all parts tight. 
So whether you use a regular 
standard nut or one of the many 
fixed or lock-nuts you must use 
a powerful spring washer. The 
spring expands and compen- 
sates for later inevitable wear. 
No device except a long-range 
spring washer can e d and 
do this job that is so essential to 


bolted security. 


= Our Kantlinks conform to Government Specifica- 
tions BECX 1-2-3, AN 935, and drawing 12-Z-22. 


Originators of KAN] | [INK the long-range spring washer 


NATIONAL LOCK 
WASHER COMPANY 


NEWARK, N. J., U. S. A. 


YOU CAN NOW BUY EFFICIENT, YET INEXPENSIVE 
RETAINING RINGS THAT SAVE METAL AND MONEY FOR YOU 


These artificial shoulders are used more also than cotter pins, etc. 

and more widely to hold many types of Examine your machines and metal prod- 
mechanisms in place. They are less expen- ucts to see where retaining rings can save 
sive than big shoulders, and more efficient you dollars and metal. 


Retaining 
Rings save money 
sini ll Type XSC Type XRO and metal 
ne (square (round open) Type XRC (square open) 
(internal) closed) (round closed) 


Type YH 
(external) 


NATIONAL RETAINING RINGS 
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WILL BE THE HEART-BEAT 
OF TOMORROW'S INDUSTRY 


New electronic-engineered timing devices 
by Haydon, now measuring and motivating 
thousands of mechanical functions in war- 
time industry, will find wider.scope in un- 
counted duties after the war. 

They are engineered into new applications for 


homes, factories, laboratories; in transportation and 
communication — in 


short, Haydon timing de- 
vices will regulate and 
govern the energy of 0 
tomorrow, for greater 


economy and efficiency. 
Write for latest catalog. 


MANUFACTUR 


COMPANY 
* INCORF o 


be ey 


SMALL GEARS 


SPURS-HELICALS-BEVELS (straight & spiral) 
WORM GEARING - THREAD GRINDING 
(14 to 96 D. P.) 


As manufacturers of high pre- 
cision small gears for numerous 
vital controls used in this highly 
mechanized war, we are literally 
‘swamped’. 

Therefore, under existing con- 
ditions, we are forced to min- 
imize further commitments 
unless they have W.P.B. urgency 


support. 


Gear 


e 


Reoae-aaaecy’ 
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2650 W. MEDILL AVE. Ph. HUM. 3432 
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seals make glass and metal a solid, integral unit, and 
are leak-proof, shock-proof, and humidity-proof. The 
component is protected without the use of organic bus)- 
ings which might be attacked by fungus. Seal sizcs 
range from very small up to 3 in. diam. Equally suit- 
able for any metal including steel, brass and corrosion- 
arresting alloys. Sprague Electric Co., 189 Beaver St., 
North Adams, Mass. 


SMALL MULTI-OUTPUT DYNAMOTOR 


Especially suitable for a mobile transmitter-receiver, 
this device has a permanent magnet field (saving about 
10 watt necessary to excite the field coils) and furnishes 
outputs totaling up to 100 watt. This wattage may be 


divided over two or even three different voltages, and 
one of the outputs may be ac. A typical unit would be 
one with a 350 volt, 50 milliamp. output, a 250 volt, 25 
milliamp. output, and a 6.3 volt ac. (100 cps), 2 amp. 
output. The 6.3 ac. volt and the 250 dc. volt outputs 
can be used continuously while the 350 volt output is 
for intermittent duty only. In dual outputs the upper 
limit is 350 volt dc. but if a single output should be 
desired on this small dynamotor frame, then voltages 
as high as 500 volt are available. Input voltages are 
from 5.5 through 115 volt de. Important features of 
the unit are its extreme compactness and light weight, 
being only 5 lb. on the average. Carter Motor Co., 
1608 Milwaukee Ave., Chicago 47, II. 


INDUCTION GENERATORS 


Available in both base- and frame-mounted models, 
these components are housed in die-cast aluminum 
alloy anodized in accordance with Army and Navy 
specifications and finished with baked black synthetic 


enamel. Consist of laminator stator wound two phase. 
stationary steel pole and aluminum cup on shaft rotating 
between stator and pole. With voltage applied to one 
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“IF IT’S 


- FLEXIBLE VARNISHED OIL 


TUBING: this TURBO insvlotion 
meets the diversity of require- 
ments necessary to stond up 
against breakdowns, impoirment 
through moisture absorption, and 
the general deterioroting influ- 
ences caused by acids, alkalis, 
fumes, a ete. 


Bas ani Se 
BEB RB ISIE 5 BEY 
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GLASS TUBING: 
the extensive use of this TURBO 
product. is directly attributable 
to its excellent characteristics un- 
dec high heat conditions. Heavy 
duty operating conditions, con- 
fined areas where ventilation is 
minimized ond other similor 
problems are solved. 


% 
? 


» 


ERE TE aS 


With numerous pre-war products. processes and techniques 
“going by the board” when so-called non-essential produc- 
tion lines start rolling again, receptance of new develop- 
ments and creations will be dependent upon their capability 
to function satisfactorily from the customer point-of-view. 
Instrumental in electrical fields of endeavor, and the sus- 
taining of the reputation for quality, will be insulation. 


The diversified types of TURBO insulation—Saturated Sleev- 
ing. Varnished Tubing, Extruded Tubing. Varnished Glass 
Tubing. Cambrics, Composites, Mica Products, etc.—are best 
exemplified by their wide application in equipnient in every 
theatre of World War II. 


Electrical and mechanical advantages of TURBO are mul- 
tiple, for there’s a specific material to meet any of today’s 
insulation problems—sub-zero temperatures. high heat con- 
ditions, moisture absorption. wear and abrasion, wiring per- 
plexities, acids and alkalis, high dielectric strength, etc. 
. « . 

Engineers, designers and manutacturers—now engaged “in 
peering beyond the horizon” will find it a substantial “help” 
to carefully consider TURBO as a means of stepping-up 


product sales potentials. Write today on company letter- 


head for free Specimen Board; no obligation. 


WILLIAM BRAND 
| & COMPANY 


276 FOURTH AVE. NEW YORK, N. Y. 
325 W. HURON ST. CHICAGO, ILL. 


IT SAFEGUARDS 


WIRE IDENTIFICATION 
_ MARKERS: ihe facilitating 
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Ryerson isa convenient 
over ten thousand differ 
shapes and sizes of steel 
for immediate shipment 
nearest Ryerson plant: © 
waukee, Detroit, St. Louis 
nati, Cleveland, Pittsburg 
deiphic, Buffalo, New York, 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET * CHICAGO 12 








of two stator phase terminals, rotation and shaft and 
cup induces voltage at other terminal, voltage lineal 
with speed. Torque required for rotation is approxi- 
mately 25 grains at 1 in. radius. For increased voltage 
where linearity is not important, a copper cup may 
be used. One model has applied voltage of 115 volt 
60 ac., generated voltage with resistive. load 100,000 
ohm varies from 0.15 volt maximum with cup sta 
tionary to 1.20 volt minimum at 1,000 rpm., and to 
increase at uniform rate up to 6,000 rpm. Another 
type generates from 0.15 volt maximum with cup sta- 
tionary to 3.65 volt minimum at 980 rpm., 20.0 volt 
at 5,600 rpm. Electric Indicator Co., Stamford, Conn 


PLASTIC FOAM 


Weighing only one-seventh as much as cork, this foam 
will offer peacetime specification in insulation for trains, 
airplanes, automobiles 

and homes. Although 

it has great buoyancy, 

it is semi-rigid. It 

has good insulation 

and sound-deadening 

properties in  com- 

parison to its weight 

because of multiple 

air space. Weighing 

less than 1% lb. per 

cu. ft. it can be com- 

pounded to be as light 

as 34 Ib. per cu. ft. 

United States Rubber 

Co., Rockefeller Center, New York 20, N. Y. 


OIL COOLER DOOR ACTUATING UNIT 


Built to meet exacting installation conditions and clos- 
est weight limits for aircraft use, this actuator has an 
eighth horsepower thermally-protected motor equipped 
with magnetic clutch and brake which forms the heart 
of the completely self-contained motor driven gear re- 


duction unit. Compound planetary reduction of 478 
to 1 is provided, with an additional worm and sector 
reduction of 30 to 1, giving a total reduction of 15,000 
to 1. Maximum torque on the drive shaft is 6,000 
in-lb. It is used in a 28 volt system. Other speci 
fications for this unit are in speed increases, splash 
proof inverters, dc. submersible pump motors, han: 
driven alternators, hub motors, actuators for openin 
and closing cowl flaps, driving gun turrets, actuatin 
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On Mountings and other BONDED RUBBER Products 
Assures the Ultimate in Vibration Control 


SHEAR TYPE 


ALE Me a 


Every genuine Lord vibration mounting has the name 
“LORD” molded into the rubber section, as a means of 
ready identification, and as a guarantee to the user that 
he is receiving Lord quality. 
Lord has had the best part of a generation of scien- 
tific research and experiment in the field of vibration. Included in this famous line of products are plate 
Lord processes and features, many of which are patented, and tube form mountings, flexible couplings, engine sus- 
have proven, in practically every field of industry, that pensions, meter mountings and diaphragms. Special 
they provide the highest degree of vibration isolation bonded-rubber products of every conceivable shape 
efficiency. Lord Mountings are bonded, rubber to metal, and size are produced to specification. All bear the 
in a union that can’t fail because the bond is as strong name “LORD”. 
as the rubber. In every Lord Mounting, the size, the If you have a vibration problem, or a mechanical 
shape and composition of the rubber is accurately de- design problem involving the use of functional rubber, 
termined by the requirements of the job. In the process it may best be solved by means of rubber-bonded-to- 
of manufacture, the rubber is put under no stress or ten- metal. Call in a Lord Vibration Engineer, or write for 
sion, compression or torque, and is ready to give its full literature on the subject. There is no obligation. 
strength and resiliency to combatting the forces 
of vibration. Do More Than Before—Buy EXTRA War Bonds 


i TAKES BONDED RUBBER Ye Shear TO ABSORB VIBRATION 


us MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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wing flaps and dive brakes and retracting and lower- 
ing landing gear, Standard motors are available as sucl 
or they may be equipped with clutch and brake, witli 
cooling fans, with gear trains, with limiting devices and 
controls, or any necessary combination as condition; 
indicate. Electric Engineering and Mfg. Corp., 4600 
West Jefferson Blvd., Los Angeles, Calif. 


JOINT WITH SQUARE BLOCK 


Improved with a square connecting block, this joint 
has many electrical, electronic and aviation specifica 
tions, particularly for remote control. It is being made 


s\ 
N 


ats Qe 


AN 


\\ 


) ae 


RADIO | 
CORPORATION'S | from high torque steels and features exceptionally close 


tolerances, 360 deg. operational range, with a 35 degree 


EW “SPECIAL SUPPLEMENT’ angle movement. Chicago Aviation Screw Manufac- 
N as turers, 1202 North Claremont Ave., Chicago 22, IIl. 
HARD-TO-FIND 


RADIO AND ELECTRONIC VIBRATION DAMPENING UNIT 


COMPONENTS | Combines the high vibration dampening properties of 
rubber loaded in sheer with the safety, durability and 
© ease of installation of a simple compression mount. 
16 Pages of Listings and Descriptions of Such Wartime Essentialsos... | Neither engineering skill nor alteration of equipment 
e METERS e VOLUME CONTROLS ¢ RHEOSTATS is required to determine the proper type of mount and its 
e RESISTORS e TEST ACCESSORIES e SPEAKERS 
e SWITCHES oe TRANSFORMERS e RELAYS 


.. Ad tandreds of othere! 


Each page overflows with critical parts and equipment 

. urgently needed by industry, laboratories, govern- 
ment agencies, training schools, radio servicemen, mili- 
tary services, etc. Everything is the product of a leading 
American manufacturer. All are first quality. And all 
are marked at prices typical of startling Concord values! 
Hurry! Our edition of these supplements is moving 
fast. And, since all items are subject to prior sale, we 


suggest that you wait no longer. 
Send for your FREE copy today! 


ee 
SL CONCORD RADIO CORPORATION 


COUPON eo Bivd., Chicago 7, Ill. actual installation. Two standard types of mountings 


MUELIR TE TIME Please rush me the new lé-page “Special are required to effectively isolate all kinds of vibration. 
POOR poche Corporition’ nes PY ine Concord The engineer need know only the total weight, the 
eS weight distribution of the machine to be insulated and 
santa whether the direction of the vibration is vertical o1 
horizontal. Loading is not critical; a tolerance of plu: 
or minus 10 per cent in computing machine weight 01 
weight distribution is permissible. These mounts can 
not be damaged by temporary or permanent overload 
No rubber-to-metal bonds, either mechanical or chemi 
cal, are used. The efficiency of any type of a vibratio. 
a ary ee en dampening unit is directly proportional to the degre 
Ta Cree ietiTeeTe of deflection that occurs in the mount as the load is ap 
plied. This mount almost doubles the deflection for 
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U. S. Patent Re: 18144 
Sole Mfrs. in U. S. A. 


For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers .. . it 
reduces dimension and weight . . . saves 
material . . . cuts manufacturing time .. . 
simplifies assembly and _ dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 


es Waldes Truarc presents 
a significant advance in retaining rings. 


It spreads or contracts without dis- 
tortion, always retaining its perfectly 
fitting circular contour. 


° 


WALDES KOH~-I+NOOR: INC. x« LONG ISLAND CITY, N. Y. 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS & ENGINEERING CORPORATION, LTD., 72-74 Stafford St., Toronto 
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given load when compared against standards previously 
recorded. The internal dampening characteristics of 
these units virtually eliminate any problem of resonance, 
as they have no critical frequency points. The overall 
height of the largest mount is only 214g in. unloaded 
(with proper dead weight load the overall height i 
2%6 in.), thus permitting these mounts to be used on 
many machines where overall height dare not be sub- 
stantially increased. They can be installed without use 
of special angles, brackets or radius rods, and without 
increasing the overall height of the machine more than 
1% to 2 in. Hamilton Kent Mfg. Co., Unit of U. S 
Stoneware, Akron, Ohio. 


SINGLE-PHASE AUTOTRANSFORMERS 





Designed for operation from line-to-neutral of 400 
cycle, 120/208 Y-volt, aircraft electrical systems, these 
transformers are particularly specifiable for use with 38 
volt lamps, electrically heated flying suits, and other 
low-voltage aircraft accessories. Small size and light 



















It is Flexibility that has made possible the 


many achievements of Speedcraft Wire weight are made possible by the combination of a high- 


| Strippers. grade core steel and glass insulation impregnated with a 
; new inorganic resin. Suitable for operation at any alti- 
So called “Hard to Strip” wires aren’t hard to tude from sea level to 60,000 ft., these devices will func- 


tion properly in temperatures from minus 40 to plus 
140 deg. F. Satisfactory for operation over a fre- 


strip for Speedcraft, for Speedcraft Flexibility 


quickly adapts the machine to the work. quency range from 380 to 420 cycle and may be used 
a at an over-voltage of 5 per cent. Sturdily built to with- 
Flexibility added to Speed and Precision gives stand shock and vibration, these transformers have all 


Speedcraft a wide margin of superiority and terminal connections brazed for added strength and pro- 
tection from corrosion. The mounting brackets are 


explains the reason why Speedcrafts are suitably strong to resist vibration and protected against 
more popular than ever for production wire corrosion. General Electric Co., Schenectady 5, N. Y. 


stripping. TEMPERATURE CONTROL SYSTEM 





Specifiable for electrically-heated furnaces and ovens, 
this system not only regulates electric input to hold 
temperature at a selected control point but also holds 



















alls Send wire samples and strip- it there so dependably that users obtain the most efficient 
ping specifications for recom- balance among product uniformity, speed of output and 
MECHANI- mendations on your. wire 


flexibility of operation. Electric current needed to keep 
CALLY BY temperature to the required control point is controlled 
| POWER | eee _ . by means of an on-off contacting system. Input is either 
as ik full-on or full-off. Regulation is obtained by controlling 

LEARA AN automatically the time guring which current is on and 

WITH wes off. Employing the balance method both for measure- 
SPEEDCRAFT | ment and control, the system provides full proportional 
| time action, as compared with full proportional position 


stripping needs. 
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The lighter weight of magnesium core 
boxes makes them easier to lift and manip- 
ulate. Women core makers, therefore, 
find their work less tiring. Much of the 
usual fatigue slump is avoided. Foundry- 
men report that magnesium core boxes 


stand up well in this service. 
® * 
a Oftable clea, ,/ 
e 
Properties making magnesium so at- 
tractive to foundry operators should make 


it equally valuable for you. Lighter weight 
magnesium tools and equipment require 


MAGNESIUM 
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less effort to do a job. Tasks are more to 
labor's liking. 

Operators of machines with moving 
parts of magnesium find its lighter weight 
similarly desirable. Because of lower 
inertia, those machines can be safely run 
at higher speeds. There’s less tendency 
to vibrate, less wear and tear. Upkeep is 
reduced. Production is increased. Quality 
of products is higher. 

May we help you adapt magnesium to 
your uses? Aluminum Company of America, 
1715 Gulf Building, Pittsburgh 19, Pa. 


PRODUCTS 
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Grip for a Clamp 


Set-ups made with an Allen Hex Key have 


HOLDING-POWER as superior to the ordinary 
as the leverage of a wrench is superior to that 
of a screwdriver. For ail electrical devices and 


appliances, here’s a means to more safe and 
secure fastening. 


And for set-ups hard 
to hold under vibra- 
tion, “Allens” have (1) 
STRENGTH for tight 
wrenching; (2) Accu- 
rate threading to a high 
Class 3 fit, for a high 
degree of frictional 
holding-power; (3) 
Easy accessibility in 
tight places. 


Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground” Shoulder Screws and “Tru-Ground” 
Dowel Pins. Ask him for samples and details. 


THE ALLEN MFG. COMPANY 


HARTFORD, x Vaasa, Tora. p 


ing action. Automatic droop-correction is provided as is 
overshoot control, when the furnace or other unit is com- 
ing up to temperature. Leeds & Northrop Co., 4911 
Stenton Ave., Philadelphia, Pa. 


AIRCRAFT SPARKPLUGS 


Because of the development of an internally cooled 
center electrode aircraft sparkplugs gain increased op- 
erating life. The electrode is composed of a drawn 
nickel alloy cap into which is fitted and brazed a copper 


core, thereby affording greater internal cooling by in- 
treased thermal conductivity and greatly reducing the 
erosion of this member. The hardening and the cooling, 
in combination with a non-inductive resistor, has in- 
creased the electrode life by 300 per cent. Electric Auto- 
Lite Co., Detroit 2, Michigan. 


SWITCH FOR CONDENSER WELDERS 


Supersedes the usual switching mechanism for dis 
charging the condenser through the welding trans 
former by operating electronically. In this way, all 


energy is transferred from the condenser to the welde: 
This device operates on the principle of a mercury poo! 
conduction tube fired capacitively by a small, compact 
low-power trigger circuit. When the external relay 
circuit is closed, a pulse is applied to the tube whic! 
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BUY MORE WAR BONDS NOW 


he design, developmesg fw dnanufacture of these 4-Star 


Gaylord packaging ney fies are Gaylord controlled from 
i a} Be 

pulpwood forest to the;’finished product. Gaylord’s high 

standards of quality follow production all the way—until 


the container that exactly meets your individual require- 


New York « Chicago « San Francisco « Atlanta 
New Orleans « Jersey City « Seattle « Houston 
Indianapolis « Los Angeles « Oakland « Dallas 
Minneapolis « Jacksonville « Columbus « Tampa 
Fort Worth « Detroit ¢ Cincinnati « Des Moines 
Oklahoma City « Portland « Greenville ¢ St. Louis 
San Antonio e Memphis e Milwaukee « Kansas City 
Bogalusa « Weslaco « New Haven « Appleton 


ments reaches you. 
And the sales-appealing quality of Gaylord design stays 
with your product until the sale is made. It will pay you to 


consult our nearest office now on your postwar packaging 


* BUY MORE WAR BONDS NOW ¢ requirements. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES... FOLDING CARTONS...KRAFT GROCERY BAGS AND SACKS...KRAFT PAPER AND SPECIALTIES 
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ANSWERS TO BOTH QUESTIONS 
WAITING FOR YOU AT DIALCO 


Let us solve your problem with a com- 
plete unit — fitted with the proper G.E. 
or Westinghouse Lamp. We manufacture 
the most extensive line of Pilot Lights . . . 
Special emphasis on Neon applications. 
Write for Catalog today. 


















WHEN YOU DEAL WITH THE 


YOU CAN DEPEND OW DELIVERIES 
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900 BROADWAY NEW YC 





elephone: Algonquin 4-5180-1-2-3 
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SENSITIVE Retays 






























SR Series Relays are designed for maximum 


sensitivity combined with ruggedness and accurate work- 
manship. Easily and completely adjustable. The balanced 
armature makes this relay suitable for application where 
vibration is encountered. A unique hinge design locks the 
armature in place, yet permits free movement and reduces 
friction to an absolute minimum. 

The high grade laminated bakelite base is strong and 
durable, contact points are fine silver. Standard coils are 
paper section wound, impregnated against moisture absorp- 
tion. Coils having 2500, 5000 and 10,000 ohms resistance 
are carried in stock. Other resistances available on order. 


Ritter «' “te INC. i 


107 NORTH 10th ST. PRINCETON, INDIANA 





fires once, discharging the condenser bank through the 
load. Regardless of the time interval that the external 
contactor is held closed, the tube will not fire again until 
the contactor is opened and reclosed. This component 
can be fired as fast as the condenser bank can be re- 
charged. This switch shows important savings in 
welder design in that it requires no flashback protec- 
tion. Electronic Power Co., Inc., 18 West 44th St., 
New York 18, N. Y. 


CALENDAR DIAL TIME SWITCH 


A seven day calendar, dial time switch for timing au- 

tomatic heat, ventilating, lighting, pumping or flushing 

operations. It is equipped with a 6 in. calendar dial 

which makes one com- 

plete revolution every 7 

days. Dial trippers can be 

i independently set for dif- 

ferent daily on and off 

schedules. Setting can 

be made in advance for 

an entire week. Any day 

or days operations may 

be omitted entirely on a 

pre-set program. Each 

day of the week is clearly 

separated from the other 

days, graduated into 

_ hours and half hours and 

' distinctly separated into 

day and night. i ctialiniss from on to off or from 

off to on can be set as close as three hr. apart and 

can be separately adjusted throughout each 24 hr. 

day in the week. Paragon Electric Co., 405 South 
Dearborn St., Chicago 5, II. 





ELECTRONIC-TYPE CONTROLLERS 


Operate on the shielding effect of a vane passing be- 
tween two coils in an electronic circuit. Recording and 
indicating models are offered for automatic control of 
temperature, pressure, 

liquid level and humid- = ~ 

ity. The following 
types of control opera- 


tion are available: 
low-open, high-open, 
low-high, low-open- 


high, and low-normal- 
high. The temperature 
control is offered in 
ranges from minus 
125 to plus 1000 deg. 
F for use in conjunc- 
tion with motor and 
solenoid valves, relays, 
main line switches and other fuel conned apparatus. The 
pressure controller is available in ranges from full vac- 
uum to 600 psi. and for automatically controlling liquid 
level. The humidity controller operates from a wet and 
dry bulb type of element with separate control for each 
bulb. The electronic control is also offered for auto- 
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“Heli-Coil” Inserts restore to correct size, holes that have 
been accidentally tapped too large. And they do it simply, 
accurately, economically. They eliminate the need for over- 
size screws or studs—time-consuming fitting of solid bushings 
—or the complete scrapping of the casting! 


At the Syracuse, N. Y., plant of Aircooled Motors Corpora- 
tion, for example, “Heli-Coil” Inserts are used to salvage 
aluminum alloy helicopter crankcase castings valued at 
$500—as well as in intermediate and timing gear case 
magnesium castings. Formerly, even when a casting had 
only one hole tapped oversize, it was necessary to scrap it 


ind foreig 


ENGINEERING REPRESENTATIVES: 


Ca 


HELP| cou 


DETROIT 
G. C. Brown and A. W. Reader 
201 South Pleasant St. 
Royal Oak, Michigan 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


because of the rigid production standards required. Today, 
“Heli-Coil” Inserts eliminate this waste! 


“Heli-Coil” Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire, which engage screw 
threads of the American National System. In addition to their 
many applications in salvage, maintenance and field ser- 
vicing, “Heli-Coil” Inserts are widely used in original installa- 
tions in aluminum and other light metal parts. These inserts 
provide a hard, anti-friction, protective lining for tapped 
threads in these softer metals . . . preventing thread stripping, 
seizing and galling. Write today for complete engineering 
information. ; 

ssved and pending 


LOS ANGELES 
Wi 


J. S. Wise 
Room 925, Pacific Mutval Bidg. 
523 West 6th St. 


Kansas City, 8, Mo. aes Annan, 


34 AIRCRAFT SCREW PROOUCTS COMPANY, wc. 


47-23 35th STREET e 
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MOLDED rp matically controlling temperature, pressure, liquid level 
| or humidity according to a definite time schedule. Bris- 

T ERMI AG A L j a tol Co., 117 Bristol Rd., Waterbury 91, Conn. 

ST R i PS E S TIMER FOR RADIOS 


Pre-selects any program on a given band and turns 
the radio on and off. This timer is completely auto- 
matic, has a large, legible dial, visible from any part 
of the room, and no confusing gadgets. The self- 


> COMPLETELY‘ 
ASSEMBLED 


WITH HARDWARE 

Available in lengths from | to 20 terminals. 
s. 

starting motor is of the sealed-in, reservoir type. There 

are no knobs to turn and no difficult calculations to 

make. One simple flick sets the keys around the clock 

face. Since each of the 48 keys indicate 15-min. time 

intervals, settings can be made as much as 10 hr. in 

advance. The keys are automatically set to off after 


timing periods are passed. Warren Telechron Co., 
Ashland, Mass. 


SINGLE SATURATED GLASS SLEEVING 


Features greater flexibility than has previously been 
associated with electrical insulation tubing. It will 
not absorb moisture, burn, fray, split nor crack. Any 





color can be supplied and all are vivid and permanent. 
| This tubing provides fast, easy assembly and simplifies 
| application by its ready color identification. Can be 

supplied in any diameter. William Brand & Co., 2/6 
Fourth Ave., New York 10, N. Y. 


THERMO-PLASTIC INSULATED WIRE 


Specifiable for use in all types of fluorescent lap 
ballasts, this wire may be used in lighting fixtures 
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lf tt takes electric heat 


WESTINGHOUSE CONTROLS CAN 


SIMPLIFY YOUR PROBLEMS 


If your product uses electric heat} standard 
Westinghouse thermostatic controls can\ simpli 
your problems for temperatures up to 650° F. 
the right are three of these units which offey speciel 
advantages for many applications. 

Other standard thermostats include the Clpstemp 
(close control for small appliances), the Guartisman 
(for small, low-wattage equipment), and a water- 
heater thermostat (high resistance to lime fgrma- 
tions; extreme accuracy). 

These thermostats are backed by more than 
6,000,000 applications in Westinghouse appliarices 
alone. The complete Westinghouse line offers the 
safe, accurate control needed for modern electridal 
appliances, 

If your product involves a heat control prob 
lem, get your copy of descriptive booklet B-3344 
containing complete design and installation data 
on Westinghouse thermostats. Ask your nearest 
Westinghouse office. Westinghouse Electric & Manu- 
facturing Co, P. O. Box 868, Pittsburgh 30, Pa. 


jJ-10272 


@® Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


HEATING UNITS AND CONTROLS 


JANUARY 1945 

















wherever 600 volt service is required and is approved 
for 176 deg. F. The insulation is superaging and re- 
sistant to flame, oils, acids and alkalies. This wire will 
not rupture when bent. General Electric Co., 1285 
Boston Ave., Bridgeport 2, Conn. 


EXPANSION FITTING 








Designed to compensate for expansion and contraction 
in a line of conduit, this expansion fitting is shorter 
and more compact than previous types. It requires 





Just “knowing how" is not enough. 











Only to a few is granted that com- 
bination of experience, organization 





and equipment which sets them apart 








as specialists. fewer parts and is easy to install. The standard finish 
is cadmium plated, but it can also be furnished in bronze. 
The head is sealed by a special packing to keep out water 


or moisture. QO. Z. Electrical Mfg. Co., Brooklyn, N. Y. 











We can rightfully claim that distine- 







tion— we are specialists in screw 







production. If you have a special 







screw problem, consult us. MOTOR GENERATORS 


KEENE, NEW HAMPSHIRE 























Designed to operate from the aircraft dc. electrical 
system to provide a source of 800 cycle constant fre- 
quency alternating current independent of engine driven 


rc 





ea 













VIBRO resT . ah generators, for radio equipment and other ac. ac- 


cessory procedure, they operate in a fully automatic 

lnsulation way on closing the remote control switch. An integral 

Resistance Tester carbon pile voltage regulator maintains a constant ac. 

supply of 115 volt over the entire rated operating range 

| a = Tiel ree ae of the genrator. Performance rating is as follows: 
| : roads, marine services, institutions— Input Output 




















cament testing is essential. VIBRO- Volts. 2... eT, ee ci «eee. D6 oe. 
| T provides the simplest, most easily : 5 
epersted, ond depentdily, accurate Current 5:24:53 75 10.5 
! means. Compact. Portable. NO Power in watt (ac.) ....... 1200 
| CRANKING OR LEVELLING. Instant Maa, os Power Factor 2 9 
open scale reading. No shocks in General duty unit. Range 0-200 | Pas aeons Sit le 
disconnecting. Self contained power f'S?onn".,°t, "iitieas vanters Phase .............. STAY ingi¢ 

source. 150-300-600 volts, AC and DC. Frequency ..... pase 800 cycle 

ti ig. ai - Continuous 

po Bring Your Special Problems to Us Output specifications shown | are based on the use of a 


17 mfd condenser in series with resistance load. This 


Associated R hh iliti i . a 
ssociated Research has ready facilities for design, development and generator is essentially a dc. motor and alternator 


manufacture of anything in electrical instrument control, indicating, : ‘ A : 6aid in 
recording, etc. PROMPT DELIVERY on any quantity, small or large. with rotors on e Common shaft. 5 rotating eld 4 
Ask for engineering bulletins. ductor and stationary windings eliminate the use 0! 


| 
} 
i collector brushes. An integral control box houses a 
age carbon pile voltage regulator, solenoid starting switc!i, 
ASSOC TaN DD Re She sip hs  | selenium rectifier and variable resistors. Eclips: 
c Pioneer Div., Bendix Aviation Corp., Teterboro, N. | 
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Can Moto 


a 


LOOK INTO 
SILICONE-BONDED 


Yiwu Wire 


It offers great promise in im- 
proving the heat resistance of 
space-saving glass insulated 


magnet wire. 


ith longer life at 
elevated temper 


y Weight be Cut 50% 


atures? 


WHEREVER ELECTRICAL apparatus must resist higher than normal 
temperatures, Silicone-Bonding retains its insulating and bind- 
ing properties for longer periods than conventional binders. The 
reason: It’s composed of the same atoms as glass insulation. 

Vitrotex spun-glass insulation bonded with Silicone not only 
equips magnet wire with greater thermal stability, but the space- 
saving factor forecasts greater output from smaller apparatus. 

Electrical and mechanical characteristics are satisfactory. Re- 
sistance to decomposition is greater. 

Silicone-Bonded Vitrotex is available in round, square and 
rectangular shapes in sizes from 6 to 40. 

In addition to Silicone-Bonded Vitrotex, prospective users also 
should consider using heat-resistant insulations such as Fiberglas 
cloth coated with Silicone and Fiberglas cloth bonded or lami- 
nated to mica with Silicone. 

Constant study of Silicone-Bonded Vitrotex potentials may 
give the answers to some of your problems. Our engineers wel- 
come your inquiry through any of our sales offices. 


> oa he- 7 {7 
VA AYNRLE- WUE 2 nA co OrkA— Arf 


ANACONDA WIRE & CABLE COMPANY 


GF NERAL OFFICES: 25 Broadway, New York 4 


Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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MOTORS 


What They Will Do 
Who Makes Them 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Low starting torque, 
normal starting current 
Low starting torque, 
low starting current 


w voltage <110-220 


8 
Z 
: 
Be 

5 


Tapered and straig ht roller 
Speed reducer 


‘TYPES, forms, sizes and related variations for those eleo- 

tric motors which the engineer-designer may specify for 
integration within his product. Revised frequently, this two- 
way table covers the offerings of ELECTRICAL MANUFAO- 
TURING advertisers. To use, merely select the basic charac- 
ter of the performance desired with due regard for the energy 
supply as indicated by the A, B, C, D, and E key letters. 


(Continued on p. 166) 
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This motor’s in the doghouse” 


so YOU can stay out! 


You build a unit that contains a 
motor. Say the motor overheats, 
fails. To your customer, it isn’t the 
motor that went haywire, it’s your 
unit! You’re in the doghouse. 


In an effort to prevent motor fail- 
ures of all kinds, Robbins & Myers research men put 
R&M motors over every hurdle an engineer can 
think of (you, as an engineer, know they can think 
of plenty). 

One of many such hurdles is this doghouse test that 
measures air flow produced by the fans within Uni- 
Shell Motors of various sizes. How well the fan does 
its job of controlling temperature rise depends on 
fan-blade design, fan location, and design and loca- 
tion of motor housing openings through which the 

air must pass. 

To evaluate these factors, to build 
up a background of fan efficiency, 
to make certain that you can’t go 
wrong in specifying Uni-Shell 
Motors for operation in high-tem- 
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perature or poorly ventilated 
areas, is the purpose of the 
doghouse test. 


All the air which can be 
blown through the motor is 
directed through the cone- 
shaped box and measured by 
anemometer in terms of air 
velocity or air volume. 

If you are up against a motor problem, our 20- 
page, illustrated booklet on R & M Uni-Shell Motors 
contains plenty of helpful information. A copy is 
yours for the asking. Send for your copy of Bulletin 
1845, today. 


SHIPMENT NOW! 


Ample stock on most types of integral moters on hand 
as this goes to press. Wire or phone your inquiry. 


ROBBINS &€ MYERS - INC. 


MOTOR DIVISION SPRINGFIELD OHIO 


HOISTS & CRANES © MACHINE DRIVES ¢ FANS * MOYNO PUMPS © FOUNDED 1878 





OTO RS What They Will Do 


Who Makes Them 


(Continued from p. 164) (Continued on p. 168) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Holtzer Cabot Div. of 


> 
>| ; | First Industrial Corp. 


John Oster Mfg. Ca. 


| >| | lg General Industries Co. 
| Haydon Mfg. Co. 


>| 
a 
a5 





rrel cage 
Wound roter 
Shaded pole 
High cycle 
Normal torque. ei 
“Normal torque, |. 


ormal torque, 
low starting current 


torque, 
low starting current 
igh slip 
Low starting torque, 
normal starting current 


Low starting torque, 


low starting current 


“Tow voltage <110-220 


“C | ABCDE | ABC “ABCE 
ABCDE | ABC | ABCE | ABCE | 


AB|C|_A El. s 
C | KBCDE | ABC 
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MOTOR S What They Will Do 


Who Makes Them 


(Continued from p. 166) 


A—SINGLE PHASE 
B—POLYPHASE 
DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


A. G. Redmond Co 
Robbins & Myers, Inc 
F. A. Smith Mfg. Co. 


A 


o> 
- 


> 


torque, 
low starting current 
ee . 
Low starting torque, — cl 
normal starting current A 


OPERATING 
CHARACTERISTICS 


w starting torque, 
aacinacerrent_| current A al 
Tow voltage <110-290 | KU |—AC_ | XC|BCE | ABC_| ACD 


Prva 7 
Enlogg ——————| ABC 


FRAME 


| -— a ee 


5 
5 
B 


TE 


BEAR- 


runes | ‘ines | sourerma | 


Speedway Mfg. Co. 


Star Electric Motor Co. 
B. A. Wesche Electric 


Ww tage 
ABC ABC AC| BCE | ABCD/ ACD |ACDE| AC |acp| ABCE | B |AB|ADC| ABCE | ABCE =e OE 
ABCE |~B_[AB| | -ABCE_|ABCE |-ABCE. 
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best 9) 5) Si 
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This Book Tells 3 Ways Your Product 
ith Silentbloc 


May Be Impr¢ 


SILENTBLOC 


Controls Vibration and 
Absorbs Shock Loads 


General Silentbloc rubber mountings damp 
or isolate vibration, cushion shock loads 
and absorb noise in motors and moving 
equipment. Silentbloc is not just “a piece 
of rubber.” It is an engineered mounting, 
made of any metal and rubber, designed to 
give predictable performance with specified 
tate of deflection in any plane. Its better 
control of vibration and shock load may 
enable you to lighten your product, step 
up efficiency and lengthen life. 


Neils 


GENERAL 
SILENTBLOC 


MOUNTINGS BEARINGS 
COUPLINGS 
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SILENTBLOC 


Gives Torque Action 
Without Lubrication 


If your product has oscillating parts, you 
may make a radical improvement with 
General Silentbloc rubber torque bearings. 
Silentbloc construction gives indestructible 
rubber-to-metal union—no chemical bond 
—can’t slip. Needs no lubrication; 
unharmed by dust. General engineers can 
design a Silentbloc bearing for your specific 
needs, with controlled amplitude, using any 
metal and rubber. Eliminating lubricated 
bearing may cut your production cost. 


SILENT BLOC 


Corrects for Misalignment 
in Bearings and Shafts 


General Silentbloc bushings are used to 
correct for misalignment in needle or ball 
bearings in a series, in long shaft supports 
and in hinges. Loading and stress caused by 
misalignment are taken up by the resilient 
rubber between metal sleeves. Silentbloc 
bushings offer a double advantage: 1. Pro- 
tection against wear and damage. 2. Saving 
on machining and fitting to close tolerances. 
Bushings can be made of any metal and any 
rubber, including oil-resistant synthetics. 


Write for Booklet showing details of patented Silentbloc construction— outer 
metal sleeve into which rubber ring is compressed and inner sleeve or shaft “shot’’ through 
rubber. Radial compressive force of elongated rubber forms indestructible rubber-to-metal 
union. Address The General Tire & Rubber Company, Dept. a.45 Wabash, Indiana. 


THE GENERAL TIRE & RUBBER CO. 
Mechanical Goods Division, Wabash, Indiana 










































CONAN sy CUSTOM-BUILT POWER 


War, as in Peace... 


CERRO ALLOYS ret 


SAVE TIME and CUT COSTS! . have been employed to eliminate voltage fluctuation but 


E reseed ylrtcddlie. dtc most of them have been too complicated or too expen- | 
f 





sive for universal integration in electrical products. If 
CERROMATRIX (Melting Temp. 250° F.) For securing an individual generator is used to supply the power its 


punch and die parts, anchoring machine parts without expensive field strength can be controlled by means of the solenoid 
———" RE ae: SOS ee adjusted carbon pack already described or by elec- 
CERROBEND (Melting Temp. 158° F.) Used as a filler in tronic means. A similar result is accomplished by 
bending thin-walled tubing to small radii. Easily removed in means of a motor driven continuously variable trans- § + 


boiling water. Also used for aircraft assembly jigs, templates former. The control is accomplished by means of a 
for forming dies and other purposes. 


CERROSAFE (Melting T 190° F) Used ty thyratron circuit which feeds the low frequency damped 
elting Temp. Pe. sed to accurate . we : 
proof-cast cavities such as molds, gun chambers, forging dies, sy nchronous motor driving the tranciormer. This 
etc., and for many similar applications. device is capable of holding the voltage within +14 per 
REPRESENTATIVES AND DISTRIBUTORS cent and corrects within 10 cycles. 
BROOKLYN, N. Y., Belmont Smelting G Refining Works Another voltage regulator consists of a two legged 
BOSTON, MASS. “Jackson Pome ar core with three coils on one leg. A coil located at the 


PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 

CLEVELAND, ©., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 
DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 

LONDON, ENG., Mining G Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC.. Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 


7 CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - NEW YORK 5, N. Y. 





Magnesium-copper sulphite plate 
type of metallic junction rectifier. 


top and bottom of the leg are stationary and are con- 
nected in series. The center coil is short-circuited and 
is free to move. The voltage drop in each coil is pro- 
portional to the location of the floating center soil. The 
closer the center coil is to the fixed coil the lower its im- 
pedance. Hence as the voltage tries to fluctuate the cen- 
ter coil moves tending to correct. 

In all the methods of voltage stabilization described 
the action is obtained by causing the variation in voltage 
to produce mechanical energy which adjusts the various 
members of the system to cause the secondary voltage 
to remain constant. If this compensation can be ob- 
tained without mechanical movement the device will be 
faster in operation and maintenance will be reduced to a 
minimum. Saturated core transformers which cause 
slight change in the secondary voltage for relatively 
large variations in primary voltages are not new, but 
none reach the ideal of constant secondary voltage over 
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HOW DO YOU KNOW THEY WON’T “FORGET” 
THE LOCK WASHER? | 


er 


ed 
he 


THEY CAN’T “FORGET” WITH 


eX 
\ SLABS Fastener units! 


@ The Sems Fastener Unit is a combination of a 
pre-assembled Shakeproof Lock Washer and Screw... 


a lock washer is on every screw, and it can’t drop off! 


Using Sems Units makes the entire assembly operation faster 

and more efficient with the assurance of locked-tight 

parts. Sems Units help solve many other assembly line 

4 a : problems especially by eliminating unnecessary, time-wasting 
| operations. Shakeproof Engineers can prove these 
advantages and show you the most practical way of using 

this fastening on your products. Write today... a 


\- | ; — field engineer will consult with you immediately! 
d , ib 


; ‘4 . } yer : BA 
ja SHAKEP OOF inc. 
SLMS FASTENER UNITS [aitenicg cadguailers 


Reg. U.S. Pat. Of. + Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
Pre-Assembled Shakeproof Lock Washer and Screw 2501 North Keeler Avenue, Chicago 39, Illinois 

Worker can’t “forget” the lock washer + Lock washer Plants at Chicago and Elgin, Illinois . 

C can’t drop off + No lost or wasted lock washers « Only In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


one unit to handle + Savestime + Speeds assembly Los Angeles Office Detroit Office 
Write for Free Test Kit No. 23 5670 Wilshire Blvd., Los Angeles 36, Calif. 2895 E. Grand Bivd., Detroit 2, Mich. 
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The EMC moistureproof, rustproof fractional 
H. P. motor, illustrated, serves industry in many 
different and unusual ways—particulary where 
high humidity or direct moisture are factors. 


One such application is the 
refrigerated commercial 
display case, used in butch- 
er shops and stores. Manu- 
facturers secure higher 
efficiency from condenser 


tan to cool down the con- 
denser. Powering this 
small fan is a tiny EMC 
No. 800 1/100th H. P. 
motor. Rustproof, moistureproof, this motor 
requires absolutely no attention, and gives 
trouble-free service, even under these high 
humidity conditions. 





Perhaps you have a similar problem that can 
be effectively solved by a special EMC Fraction- 


“flea” power to 1/15th h. p. and are available 
with any one of thirteen separate gear reducers. 
Write for special SERVICE SHEET to obtain 
details on motor equipment for your need. 






TRADEMARK 


: i | (' ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 


a REGISTERED 


units by installation of a | 


al H.P. Motor. Our motors range in size from - 





wide variations of primary voltage under varying sec- 
ondary loads. Now several voltage stabilizers employ- 
ing no moving parts are commercially available. 

Basically they depend on balancing the leading vo!t- 
age drop produced by current flowing through a con- 
denser with the lagging drop resulting from the current 
flow through a reactor saturated approximately at full 
load. These drops either add to or subtract from thie 
voltage impressed upon the primary of the transformer 
tending to increase the voltage when it drops and de- 
crease it when it increases. To maintain the regulation 
the stabilizers also are provided with a compensating 
winding connected in opposition to the main winding 
and so proportioned that the voltage induced in it is 
equal, greater, or less than the variation of voltage with 
load produced in the output of the stabilizer. In this 
way the voltage regulation curve can be made drooping, 
flat, or rising as the case may be so giving the devices 
great flexibility. Since there are no moving parts the 
voltage is restored in less than three cycles and can be 
held within +1 per cent with a variation of as much as 
30 per cent in input voltage. 

The constant voltage transformers or stabilizers are 
available with a one to one ratio serving the single 
function of stabilizing the voltage or as step up or step 
down transformers as well. It must be remembered in 
the integration of these devices in the electrical product 
that the losses are constant and substantially inde- 
pendent of load so that the stabilizer always will reach 
operating temperature no matter what the load may be. 
Hence the heating caused by the unit cannot be reduced 
by over-rating and high ambients require special de- 
sign and construction. 

Moreover, the output voltage is affected by the power 
factor of the load and is affected by frequency changes 
because the capacitor-reactor component of the stabilizer 
essentially is a tuned circuit. The efficiency of the unit 
at full load is between 80 and 87 per cent, the losses 
being caused by the iron and copper losses of the sta- 
bilizing components. The units have the added fea- 
ture that they nullify transients and limit short-circuit 
currents to approximately 150 per cent of fill load so 
protecting the stabilizer itself as well as protecting the 
associated equipment. 


VIBRATOR-INVERTERS 


S previously mentioned, transformers can be used 

to raise or lower dc. as well as ac. voltages when 
used in conjunction with inverters. The latter is 
basically a rectifier* used in. reverse, for while a recti- 
fier changes ac. to pulsating dc., an inverter changes 
de. to ac. In the design of a rectifier circuit the im- 
portant consideration is how constant the dc. output 
must be and in the inverter it is how truly sinusoidal 
must be the ac. wave produced. The purer the de. or 
ac. wave the more expensive the rectifying or invert- 
ing equipment. Therefore the demands of the product 
must be weighed against the cost of the equipment and 
decided from an economic as well as an engineering 
consideration. The vibrator or reed inverter is one 0! 
the most interesting types. Its foolproof, trouble 





* See “Vibrator Converters, Wartime Improved, Offer High!) 
Flexible Power Services,” February 1944. 
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There are hundreds of products on drawing boards today that will 
do a better job at lower cost with the right electrical control appara- 
tus. The problem is: precisely what apparatus? 

That is where the Automatic Electric field engineer can help. He is 
a specialist in electrical control, backed by an organization that 
offers this three-point service: 


1. Technical advice by experienced field engineers, who know 
the “how” and ‘‘why” of control technique. 
2. A complete range of relays, stepping switches and other con- 
trol units—time-proved products readily adapted to your needs. 
3. A design and manufacturing service for complete engineered 
assemblies. 
Ask our field engineer for a copy of our catalog of control devices. 
He will be glad to show you how they can serve you. 


AND OTHER al al lati DEVICES 


Here are jobs that can be done easier 
and better with Automatic Electric 


control devices: 


Automatic Selection and Switching of 
Circuits « Time, Temperature and Se- 
quence Control e Counting and Total- 
izing ¢ Inspection and Sorting Operations 
e All Types of Electrical and Electronic 


Control. 


AUTOMATIC ELECTRIC SALES CORPORATION 
A 8 : O M A if ; @ 1033 West Van Buren Street ¢ Chicago 7, Ill:nois 


ELECTRIC 
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In Canada: Automatic Electric 
(Canada) Limited, Toronto 











AT EVERY TURN 


COILS Sy DOYLE 


* You can order Doyle Coils with absolute assurance 
that you will receive: (1) coils which are wound and 
assembled to the specified number of uniform turns— 
(2) from wire that is gauged for accurate dimensions 
to. prevent variations in resistance and overall dimen- 
sions when fully wound—(3) fully insulated—(4) 


thoroughly impregnated—(5) properly laminated 
when supplied as a complete transformer—(6) rig- 
idly tested. 


Production Samples for Wartime and Postwar Preducts 


Arrange to receive a pro- 
duction sample built to your 
exact requirements and 
ready to withstand every 
test. Write today for cir- 
cular showing typical coils 
and transformers obtainable 


at Doyle’s. ies 


Layer Wound Coil 


tC 


' ne sand 
{ 


**One Good Turn—or a Million’’ 


JAMES W. DOYLE inc. 


2784 N. Pulaski Rd., Chicago 39, Illinois 


iree performance under severe operating conditions 1 
the automobile radio has won it a well earned place in 
the field of power conversion equipment. Its very sin 
plicity has caused it to be de-emphasized hy many ele 
trical designers who dismiss it as being unsatisfacton 
for many functions because of the non-sinusoidal shape 
of its output wave. 

However, when combined with properly designe: 
filters the ouput wave can be made sinusoidal and a; 
the same time the filters suppress transients, eliminat: 
radio interference and arcing. These filters are not 
always necessary and often can be eliminated. \s ai 
example when a dc. voltage is stepped up or down thi 
intermediate ac. wave impressed on the transformer and 
then rectified need not be sinusoidal. The same vibra 
tor can be used for the inversion before the transforme: 
and rectification after it, two sets of contacts being 
provided on the same reed, and filters are unnecessary 

The vibrator consists of a reed which is free to 
vibrate under the influence of a magnetic field energize! 
electrically. As the reed vibrates it makes and breaks 


. contacts so acting as a double pole or single pole doubl 


throw switch depending upon the arrangement of the 
contacts. Vibrator converters are availabe which op 
erate on voltages as low as 11% volt de. and as high as 
220 volt with outputs up to 750 watt. The vibrators 
are furnished either without filters or complete with 
filters as a packaged unit. 


ELECTRONIC RECTIFIERS, TOO 


NOTHER important tool for inversion of electrical 
energy is found in the electronic tube field.* In 
the consideration of these devices the overall picture 


| can be drawn more clearly by considering the electronic 
| tubes from a rectification angle rather than from thei 
| use as inverters. The principle of the electronic tube 
| is that current is carried through it by electrons, 
| emitted at the cathode, flowing to the anode which 

must be at a higher potential. Since the electrons will 


not flow when the anode is at a lower potential funda 
mentally it is suited for rectification because as_ the 
anode potential swings above and below the cathode 
potential the tube will cut on and off. Practically the 
picture is not so simple and the brilliant engineering that 
has been done in this field has been due directly to the 
obstacles resulting from the need for greater power, 
purer wave shape, more accurate control and ability to 
operate on higher voltages. 

The source of the electrons or the type of cathode 
used in rectifier tubes can be classified as thermionic, the 
electrons produced being a direct function of the cathod 


| temperature; pool, the electrons being liberated from 
| the cathode spot formed in a pool of mercury; or cold, 


where the electrons are liberated due to the material 
used in the cathode without heating. 

The electrons when passing from the cathode to th 
anode can make the journey uncontrolled or thei 
motion can be affected by electromagnetic or electro 
static fields. Therefore electronic tubes can-be classi 
fied as to their method of control as none, electrostatic, 


See “Electronic Rectifiers Supply Dc. For Many Withi 
the-Product Needs,” April 1943. 
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You counted on saving weight when you 
decided to use a plastic. Then why use 
heavy metal inserts? Aluminum weighs only 
one-third as much, piece for piece, so it 
enables you to save weight there, too. 

Three times as many pieces per pound 
often means a considerable dollar saving on 
these inserts. 


The light color of aluminum is frequently 
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very desirable from an appearance stand- 
point. Inserts in transparent plastic are less 
conspicuous when they’re made of alumi- 
num. Metal surfaces to be exposed can be 
given many attractive finishes, including 
colors, adding greatly to the appearance 
of the parts. 

Alcoa will gladly quote on your aluminum 
inserts, or on the Alcoa Aluminum stock 
for fabricating them in your own plant. 
ALUMINUM ComPANy OF AMERICA, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 








Ge Soldec-Swe!” 


FOR RECONVERSION 
SPECIFY... 


KESTER CORED SOLDERS 


@ You can solve the solder end of your reconversion plans 
in a jiffy. Just specify KESTER for all soldering operations. 
Check off the benefits you'll get: 


Soldered connections that hold tight—and we mean 

tight! Tight enough to resist shocks, vibration, bend- 
ing and twisting, and the contraction and expansion that 
result from temperature changes. 


Quick, easy application—the flux is right in the core 
of Kester Cored Solders. Solder and flux are applied 
in one simple, certain operation. 


A range of core and strand sizes and flux and alloy com- 
binations that give you just the right solder for any job. 


Kester’s 46 years of solder experience—that gives you 
tops in quality and unvarying uniformity. 


@ Your specification is simplicity itself. For electrical work 
—Kester Rosin-Core Solder. For general work—Kester Acid- 
Core Solder. Write your specification now, and solve the 
solder end of your reconversion plans. 


ea Buy WAR | BONDS x 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford,Ont. 


KESTER 
_ CL aL 


STANDARD FOR iN DUS The 








or electromagnetic. Also the electrons can make thei 
journey from the cathode to the anode in high pressur. 
gas, low pressure gas or vapor, or in a vacuum furnish- 
ing a third method of classification. 

The tungar or rectigon is a high pressure gas fille 
tube employing thermionic emission. It is a low volt 
age, high current tube and, since there is no grid to con 
trol the current, the tube either does or does not 
conduct. The tube has no control over the curren‘ 
which is limited only by the load. Therefore protectior 
must be provided for satisfactory operation. The pro 
tection limits the current to a safe value and provides 
sufficient time delay in starting the tube to prevent the 
plate potential from being applied before operating 
temperature. The phanotron and kenotron are of the 
rectigon family, only differing from it in the degree of 
evacuation. The phanotron employs low pressure gas 
or vapor whereas the kenotron is a vacuum tube. The 
higher the vacuum the higher the safe operating voltage 
of the tube but the lower the current. Therefore the 
phanotron can handle less current than the rectigon but 
at higher voltages and the kenotron even less current 
but at still higher potentials. 


OFFERS MANY ADVANTAGES 


HYRATRON is one of the most valuable members 
of the industrial electronic tube family. It is a 
thermionic tube with a grid to control the plate current. 
However the grid differs from those in vacuum tubes 
in that it does not have continuous control of the plate 
current. The plate current does not start to flow when 
the plate is positive with respect to the cathode until 
the negative grid potential is reduced to a critical value. 
Once the plate current starts to flow the grid no longer 
has control and does not regain control until the plate 
potential is reduced to zero and the space between the 
grid and plate is deionized. The earliest type of thy- 
ratron tube employed mercury vapor which gave low 
arc drop but was quite sensitive to ambient temperature 
changes. Thyratrons using argon instead of mercury 
vapor were insensitive to ambient temperatures but high 
pressure argon has low inverse voltage characteristics 
limiting the tube to use on low voltages. Low pressure 
argon has a higher inverse voltage but also has a high 
arc drop and, therefore, low efficiency. The ideal is 
found with a mixture of mercury vapor and argon 
making a tube insensitive to ambient conditions with a 
low arc drop and reasonably high inverse voltage. 
The thyratron is adaptable to close control in rectifi- 
cation and control circuits because the time of conduc- 
tion can be controlled by:the point of inception on the 
ac. wave. It can be controlled by impressing a fixed 
negative dc. potential on the grid which must be over- 
come before conduction starts. More commonly the 
control is effected by impressing ac. on the grid as wel 
as on the plate but a phase shift is made in the grid 
potential with respect to the plate to control the point © 
conduction. The pliotron is of the thyratron group 
except that it is of the vacuum type, hence capable of 
operation at higher voltages but lower currents. 
The pool type electronic tubes employ a mercury poo! 
for the cathode and the conducting space is filled wit! 
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no wonder 


Wt lasts 


Topay busy home-makers all over the 
country continue to receive the utmost in 
dependable service from electrical appliances 
equipped with G-E Cords. Their electrical 
servants are still banishing many hours of 
care and drudgery in the home because G-E 
Cords are built to last the life of an electrical 
product. 

G-E Cords are almost indestructible . 
won’t crack, break, or come loose. The plug 
is molded to the portable cord, making the 
power cord set a one-piece construction. The 
General Electric molded-on feature not only 
makes the power cord sturdy, but protects 
against strains that are transmitted directly 
to the soldered connections. 

Now G-E Cords are being manufactured 
exclusively for war devices and equipment. 
When peace comes again we will supply you 
with new and improved G-E Cords having 
greater plug protection, superior wire insula- 
tions, more colorful and brilliant finishes— 
the like of which you have never seen before. 

For additional information write to Section 
Q-153-12, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 


Hear the General Electric radio programs: 
“The G-E All Girl Orchestra” Sunday 10 P.M. 
EWT, NBC. “The World Today” news every 
weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS 


GENERAL @& ELECTRIC AND KEEP THEM 
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Italian Hot Stove League 


Changing the barrel of a 50 cal. machine gun is about as tricky 
as removing the lid of a hot stove with oad bare hands. 


Circled above is a “‘lifter’’ made by Ho 
lem ef seared fin 


ly, that solved the prob- 


Not only does it operate as a wrench in 


gers. 
loosening the collar that holds the barrel in place but it also 


provides a convenient . . 


- and permanent .. . handle. It’s an 


example too, of one of the many gedgets we are equipped to make 


for wor—and post war. 


Phone Holly 2211 or call Detroit 


Cherry 4419 


AMERICAN SPRING 
0F HOLLY inc. wows, micuican 


NEWEST DRAKE 


DEPENDABLE 


SERVICE 
ww 


LONGER LIFE 
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, SOCKET, & JEWEL LIGHT ASSEMBLIES 





Drake No. 50N NEON Jewel Min. Bayone 
Assembly is ideal where a distinct signal is 
required and observer is directly in front of 
instrument panel. Its %” smooth clear 
jewel magnifies and intensifies the illumina- 
tion from the Neon lamp. Red glass jewel 
can also be supplied. The No. 51N (with- 
out jewel) is applicable where 180° visi- 
bility is desirable. Both units have built-in 


resistors for NES1 Neon Lamps operating 


on standard 105 to 125 volt circuits. These 
rugged units offer BIG savings in power 
(1/25 watt), long life (3000 hours), wide 
voltage range, and great reliability. 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. + CHICAGO, U.S.A. 
















mercury vapor. They too are available with and with- 
out grid control. They are useful for high voltage and 
current devices, the grid pool tube furnishing controlled 
rectification. The ignitron, which basically is an im- 
provement of the pool tube is much more useful because 
the cathode spot is established by an auxiliary electrode 
so that the cathode spot need not be maintained in the 
off period as is necessary with the pool tubes. 

The ignitron is capable of handling extremely high 
currents at high voltages. The demand current is lim- 
ited by the capacity of the ionized mercury vapor to 
conduct current from, the mercury pool to the anode 
and also by the probability of are back which is pro- 
portional to the peak current. The tube rating is de- 
termined by the peak current limitations but also by the 
thermal considerations resulting from the losses based 
on the average current. As a result the design of the 
ignitron is a compromise between the peak current de- 
sired and the probability of arc back. The danger of 
arc back can be reduced by baffles but this tends to 
increase the deionizing properties.and thus decrease the 
peak current. Therefore until recently the most com- 
mon practice was to decrease arc back by the design 
of the associated circuit. 

The most recent development of the ignitron is the 
pentode ignitron, a high voltage tube used for rectifi- 
cation and inversion capable of handling currents up to 
10,000 amp. and power up to 1000 kw. It consists of 
an anode, three grids and a mercury pool cathode, is 
the gas filled type with characteristics similar to the 
thyratron. Like all ignitrons the cathode spot is estab- 
lished each cycle by the ignitor and it is stabilized at 
low anode currents by an auxiliary holding anode. The 
grid nearest the anode divides the potential gradient 
across the tube during non-conducting periods, the cen- 
ter grid controls the inception of conduction and the 
outer grid acts as a shield to permit rapid deionization 
of the space for rapid commutation. This grid reduces 
the deionization time so that the anode can be made 
positive again more rapidly without causing conduction 
before the control grid so dictates. In this way the 
capacity of the ignitron is increased by reducing the 
danger of arc back and faster commutation is obtained. 


METALLIC JUNCTION RECTIFIERS 


DEAL rectification is obtained when the resistance 

in the forward direction is zero and infinite in the 
reverse direction. Such infinite reverse impedance is 
obtained with electronic tube rectifiers but not so with 
metallic junction rectifiers.* However they are more 
rugged and less complicated than the electronic tube 
rectifiers and they have a sufficiently high reverse re- 
sistance to make them ideally suited for integration 
in many electrical products. The metallic junction 
rectifiers consist of two dissimilar materials in contact, 
having a very high resistance in one direction and a low 
resistance in the other. The three types of metal 
rectifiers are cuprous oxide, magnesium-copper sul- 
phide, and selenium-iron. They consist respectively, of 





*See “Metal Rectifiers Offer Flexible Power Supply,” Sep- 
tember 1943. 
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STEEL and STEATITE 
bonded PERMANENTLY 


The high mechanical strength of steel and the excellent, permanent 
insulation qualities of STEATITE have been combined by 

General Ceramics through its development of a new method of 
hermetically sealing and permanently bonding together STEATITE and 
metals in various combinations. 


These SEALEX combinations successtully withstand the most 
severe temperature changes, and show no vibration fatigue. 
The metal parts are tinned to facilitate soldering where desired. 


The General Ceramics method of fusing steatite and steel 
solves the problems of hermetically sealing and permanently 
protecting equipment against moisture. 


For long-life, dependable, efficient service 
specify ‘“‘Steatite’”’ and 
““Sealex”” Combinations. 


AND STEATITE CORP. 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
Go desired, our organization should best be able to 
Cy solve your new and difficult transformer problems. 

CHICAGO TRANSFORMER 
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a layer of cuprous oxide deposited on a copper disc, 
copper sulphide on a magnesium disc, or selenium on a 
steel or aluminum disc. 

In each case rectification takes place at the surface 
between the two dissimilar materials because the elec- 
trons can move more easily from the one material into 
the other than in the reverse direction. Since the rec- 
tification is tied up with the motion of the electrons 
across the barrier between the two dissimilar materials 
the resistance is not constant but varies with current. 
Also the random motion of electrons is accelerated 
by heat so the forward and reverse resistance of metal- 
lic junction rectifiers both decrease with temperature. 


DIFFERENT FORMS AVAILABLE 


IRST form in which the cuprous oxide copper recti- 
fier was made consisted of a series of copper wash- 
ers oxidized on one surface, separated with lead wash- 
ers, mounted on an insulated bolt. The washer assembly 
then was clamped together with pressures as high as 
1000 psi. The current flows readily from the oxide to 
the copper. but there also is a leakage current in the 
reverse direction. At 20 deg. C the forward conduc- 
tivity is approximately 2000 times the reverse. The 
current flowing in both directions produces heat so that 
the rectifier is a thermally rated device. The ratings of 
the rectifiers are based on a maximum ambient tem- 
perature of 35 deg. C and their voltage should be de- 
rated 10 per cent for every 5 deg. above 35 deg. The 
rectifiers can be operated at full load at temperatures as 
high as 45 deg. C for short periods but they will be in- 
jured if continued. In the commercial construction of 
the washer type cuprous oxide-copper rectifier radiating 
fins or spacers are provided to help dissipate the heat 
and forced draft cooling also is used for the purpose of 
increasing the capacity. 

The washer type construction involving the high pres- 
sures only is used on the relatively small sizes of copper 
oxide rectifiers. The need for the pressure is eliminated 
and the rectifying surface area is increased for the 
larger units by employing a plate type construction, In 
the plate type construction a plate of copper is oxidized 
on both sides and then the surface of the oxide is re- 
duced to copper. This forms a single unit consisting 
of three layers of copper separated by layers of cuprous 
oxide. The various layers can be microscopically thin 
because the surface between the layers is the point at 
which the rectification takes place. The two outside 
surfaces of copper are nickel plated and tied together 
by a jumper making contact with the nickel] plate 
through a spring washer. The other connection is made 
to the center plate by removing the oxide layer at one 
point and bolting the connection to the bared copper. 
Any number of individual units can be arranged in series 
or parallel to give the specific current and voltage char- 
acteristics desired. 

The selenium rectifier is a one piece unit consisting 
of a coating a selenium on steel or aluminum, requiring 
low assembly pressure. One contact is made on the 
steel or aluminum and the other on a low resistance 
alloy coating the selenium. The rectifier can be operated 
at a maximum working temperature of 75-80 deg. ©. 
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Electrical resistance and heating elements 
wound with Nichrome”* live a longer life of 
satisfactory service because of perfected heat 
and corrosion resistance properties. 

Indeed — Nichrome* is the _ universally 
accepted standard of quality in dependable re- 
sistance alloys, for this exclusive Driver-Harris 
nickel-chromium product enjoys an enviable 
record with leading manufacturers of electrical 
equipment throughout the world. 
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Product of unceasing Driver-Harris research 
Nichrome* is more than a combination of 
metals. It is the result of 45 years of specialized 
knowledge and exclusive D-H methods, for- 
mulas and quality controls in the production of 
the world’s foremost resistance alloy. 

Nichrome*. . . is a toast to longer life and 
improved performance in your post-war prod- 
ucts, so specify it and other D-H resistance alloys 


when buying resistors and heating elements. 
*Trade Mark Reg. U.S. Pat. Off. 


Driver-Harris 


COMPANY 


HARRISON, NEW JERSEY 


BRANCHES: CHICAGO .® DETROIT © CLEVELAND ® LOS ANGELES e SAN FRANCISCO e SEATTLE 
















Non-insulated Coils ... Automatically Wound 
..on Forms or Directly on Cores or Bobbins 


You have an opportunity, with the No. 102 
Universal Coil Winding Machine, to synchronize 
production by matching the machine’s winding 
time to the operator’s handling time. 

Up to three automatically-controlled winding 
heads are supervised by one operator, and wind- 
ing is scheduled so that while manual operations 
are performed on one head, the other heads con- 
tinue producing. 

The No. 102 Universal Coil Winder is being used 
byscoresof manufacturers in production of aircraft 
instruments and other military requirements 
where high output and extreme accuracy are vital. 


FEATURES 

Each winding head automatically controlled by elec- 
trically-operated counter which disengages clutch at end 
of required number of turns. .. . Readily-adjustable 
mechanism for governing wire-layer length — no extra 
cams. ‘“‘Traverse’’ changes easily made... . Receding- 
type wire guide holders permit guiding close to work and 
shifting guide wheel to clear coil as it is taken from arbor 
or chuck. ... New-type tensions handle wires No. 46 and 
even finer over long production runs without breakage. 
Coil lengths: ”’ to 114”’ with standard fittings 

l"’ to 3’’ with supplementary attachment 
Maximum coil diameter: 314” 
Wire turns per layer: 10 to 800 (with supplementary gears.) 
Maximum winding speed: 2500 r.p.m. 


Cross - wound coils (lattice - type) — 
Bulletin 84 


Layer-wound coils, cotton-insulated or 
non-insulated — Bulletin $6 — 103 


Gutter - wound coils (heavy duty) — 
Bulletin 98 


Paper-insulated coils — Bulletins 104 


and 105 
43-E-12 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


MCE CMU are me MC Cea ee 


Ratings are based on a 40 deg. C. rise above the ambient, 

The copper sulphide-magnesium rectifiers, like the 
selenium ones do not require high assembly pressures. 
They are characterized by unusually small size for the 
output. This decrease in size and weight is obtained 
by operating at high current densities with increased 
operating temperatures. Temperatures as high as 130 
deg. C will not injure the rectifier but for maximum 
life it should not exceed 85 deg. C. 

Metallic junction rectifiers show an increase in for- 
ward resistance and decrease in reverse resistance with 
use, particularly for the first 5000 to 10,000 hr. There- 
fore the characteristics of a new rectifier cannot be used 
satisfactorily in the integration of the devices. However 
since there is no chemical or physical change in the op- 
eration of the rectifiers they have an indefinite life and 
can withstand momentary overloads without injury. 
The power factor of the metallic junction rectifier is 
practically unity. The voltage regulation is rather poor 
but depends upon the nature of the connected load. The 
regulation is poorest on capacitive loads, better on re- 
sistive loads, and best on inductive ones. Therefore the 
poor regulation can be helped by the circuit design or 
using an over-sized rectifier. As already mentioned 
the resistance of the metallic junction rectifier varies 
with age, current, and temperature so that its resistance 
only should be 10 or 15 per cent of the total circuit 
resistance for good circuit design. 

Circuits commonly used for rectification are rather 
numerous. Single phase half wave rectification uses 
only half of the ac. wave, blocking the other half but 
is cheap because it requires only a single rectifying 
unit. Single phase full wave center tap rectification 
uses both halves of the ac. wave employing two rec- 
tifiers but requires a more expensive center tap trans- 
former. The most common full wave rectification cir- 
cuit is the bridge arrangement in which four rectifiers 
are used with a standard transformer. Other circuits 
used are the single phase full wave voltage doubler ; 
three phase half wave, full wave center tap, and full 
wave bridge arrangement. 


ROTATING CONVERSION EQUIPMENT 


RULY custom-built power always is obtainable 

by means of rotating equipment. Motor generato: 
sets are not new but they still furnish power under 
adverse conditions which preclude the use of the devices 
already described. 

One such example is to be found in the heated 
argument still unsettled between the proponents of 
metallic junction rectifiers and those favoring moto: 
generator sets for plating room power. The acid fumes 
associated with the plating room destroy the metallic 
junction rectifiers unless special precautions are taken 
whereas the motor generator sets continue to give de- 
pendable service year after year. Now that extremel) 
small, light weight motor generator sets designed for 
aircraft are commercially available they probably will 
continue to hold their place in the custom built powe: 
field. Likewise the rotary converter still is one of the 
most convenient means of altering the commercial 
frequency to meet the requirements of the product. 

Another interesting piece of rotating equipment whic! 
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YOU’LL be in good com- 

pany when you specify 

General Industries mold- 

ed plastic parts or low- 

torque electric drives, or 

both. From one plant, 
under one management, 
we supply both these 

products to the most 
rigid specifications. 


YOU CAN SPECIFY BOTH 


FROM GENERAL INDUSTRIES 
Le 
i In our molded plastics division, we have the 
know-how to do large or small jobs, simple or intricate, 
in any quantities. While we don’t attempt to design or 
redesign your parts, our skilled and co-operative team 
of engineers, mold makers and machine operators 


frequently make suggestions for better, faster or lower 
cost moldings that will meet or beat your specifications. 
P 

' You'll find similar ability in our small motors 
division. For years, we’ve built Smooth Power drives for THE 
our own lines of recorders, record-changers and turn- 
tables, and for electric and electronic products of lead- 
ing manufacturers. If one of our many standard motors ee 
or drive assemblies won’t meet your specifications, we'll NDUSTRIES 
design and build one that will, exactly. 

ener nae Wms 


So, if you’re specifying molded plastics 
or small motors, we'd like to work with ELYRIA, 

you. Definite commitments must wait 

until the end of our military work is in 

sight, but a start now may help you get 
to the markets quicker with your 
postwar products. It will be appreciated 
if you will address the specific division 
. - » molded plastics or small motors. 
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Condensed Power 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our iong established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 
the Model “‘MS” are the shaded pole 
induction type—the last word in Model “MS” — Fall Size 
efficient small motor design. They Motor Measures 
can be produced in all standard 14' X2x3% 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also .can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Aliiance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- aoe 
formation. 2%" x2 


New Model “K” — Full Size 
Measures 


%” x 3%,” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 
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has not been exploited completely because of its newness 
is the amplidyne. Its large instantaneous amplification 
makes it ideally suited to voltage and current stabiliza- 
tion. It now is being used for control of generator 
output voltage by comparing it with a fixed reference 
voltage. The difference between the two excites the 
amplidyne causing it to increase or decrease the excita- 
tion power needed by the generator to maintain con- 
stant terminal voltage. A variation of this method is 
a constant voltage control with maximum current limit 
so that the integrated equipment can be operated at the 
desired voltage as the load increases up to the danger 
point at which instant the amplidyne cuts off. 

From this it is seen that the electrical designer now 
can design his product for the power which gives him 
the optimum conditions and then adapt the commercial 
power supply to it by means of one of the many power 
convertors described. As in any commercial design 
the advantages so obtained must be weighed against 
the over-all cost‘in each specific case before a truly 
intelligent engineering decision can be made. 


CONTACT ARCING 


(Continued from p. 97) 


readily evident that either of these two effects are of 
some consequence in normal contact operation involving 
medium to large contacts where the load is substantial 
and the contact alignment and spacing is not critical, 
such as breakers and heavy duty current relays since 
these actions can initiate sparking or arcing of the con- 
tacts. Where low current circuits employing small con- 
tacts and involving critical contact spacing and adjust- 
ment are concerned, this could also result in some 
difficulties, due to contact roughening and wear. 

The correct selection of contact materials will aid to 
reduce the effect of these influences. Normally, a con- 
tact material having a high melting point, high heat of 
vaporization and strength at elevated temperatures 
should be selected. This would mean materials such as 
platinum, palladium and their alloys with materials such 
as ruthenium and iridium, to produce greater hardness. 
Also, for applications where the contact pressure is 
higher, material such as tungsten and molybdenum 
would prove especially suitable. These contact mate- 
rials have a high melting point compared with such 
materials as silver, will withstand the roughening action 
of arcing better than lower melting point contact mate- 
rials, and will have greater strength at the elevated 
operating temperatures encountered. All these prop- 
erties are desirable in reducing the effects of cold emis- 


‘sion and contact bridging. 


A more serious difficulty at make is encountered in 
all applications where excessive contact bounce or chat- 
ter occurs at the make. This is particularly serious in 
lamp load circuits, resistance circuits and inductive cir- 
cuits having a small time constant. In such cases the 
initial current flow is great. Consequently, when the 
contacts are momentarily separated the last portions of 
the contacts to break the circuit are heated by the inrush 
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NUT IS HARDENED TO 
PREVENT FATIGUE 
OF RESILIENT SECTION 
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MAKE SURE YOUR PRODUCT WON'T HAVE THE 


"WO8SLES” 


'This is no ordinary bolt and nut. It is new and 
unique ...a custom-made cure for the “‘wobbles’’. 
It illustrates how manufacturers are improving 
their products by consulting with National on 
fasteners: 

The American Fork and Hoe Company, in 
redesigning their new line of “True Temper” 
products, needed a bolt and nut assembly for 
certain applications that would lock up tight, yet 
permit delicate adjustment for proper functioning 
of the tools, and be capable of easy disassembly 
for sharpening. 

The nut had to be thin, light in weight, one- 
piece construction. Existing types of lock nuts 
were too cumbersome. 

They put it up to us to find the answer. We 
designed a new type of lock nut (patent applied 
for) which, when tightened, develops a spring or 


flexing action that eliminates the possibility of the 
nut loosening in action. 
Appearance was a factor, too. This was im- 
proved by making the top of 
the bolt slightly oval, and round- 
ing the point so as to blend 
in assembly with the radii of 
the nut. 
Let us diagnose your products 
for possible fastener improve- 
ment. It’s often surprising what 
can be done, 
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SOLDERING IRONS 


are widely used in industrial plants 
throughout the country. They are designed 
to withstand the strain of the continuous 
service required of factory tools. 


SPOT SOLDERING MACHINES 
designed for treadle operation for 
advancement of iron and solder 
leaving operator’s hands free for 
handling of product. 


SOLDERING IRON TEM- 
PERATURE CONTROLS 
prevent overheating of 
soldering irons between 
soldering operations. Irons 
do not deteriorate when 
being used. The idle 
period is the cause of 
deterioration. 

SOLDER POTS 
ruggedly constructed pots 
of various sizes designed 
for continuous operation 
and so constructed that 
they are easily and 
quickly serviced, should 
elements have to be re- 
placed. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO.., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 








A-75-J], A NEW REFRACTORY 
TUBE MATERIAL 


Above is tubing made from our new A-75-J material 
which gives special qualities to refractory tubing. 
A-75-J is made especially for wire wound enameled 
resistor tubing and is particularly well adapted for 
electrical control and radio use. Glad to give you 
further information or quote on your requirements if 
you will send us specifications or drawings. 


The Colonial Insulator Company 
937 Grant St., Akron, Ohio ” (Chicago Office: 2753 W. North Ave.) 





| current and vaporized, and an arc is readily formed 








It can be readily seen that in such cases where the con- 
tact gap is small, the positive surface is bombarded by 
a large number of electrons, which will result in its 
attaining a high temperature as compared with the 
negative one. Also, the negative contact can be over- 
heated by bombardment when the contact spacing is 
greater than about 0.0003 in. This overheating also 
may result in oxidation of the contact surface which may 
cause high contact resistance and related difficulties and 
therefore should be avoided. 

Chatter can best be reduced to a negligible value by 

redesigning the mechanical system to eliminate unusual 
forms of vibration which cause chatter and bounce of 
the contacts. 
Function of Contacts at Break. For this case let 
us consider a breaker carrying 100 or 200 amp. at 220 
or 440 volt ac. As the breaker mechanism is energized, 
the contacts begin to separate. Let us assume that the 
breaking process is at the rate of about 8 to 10 in. per 
sec., or a good snap action. 

As soon as the contacts separate, an initial potential 
drop—the are voltage—which is characteristic of the 
contact material, is set up across the contacts and an 
arc is formed. Since the contacts are separating at 
high speed, the arc voltage actually established is some- 
what dependent upon the contact speed. As the current 
increases the arc voltage will decrease, due to the nega- 
tive resistance characteristics of an arc. Oscillographic 
measurements show clearly this phenomenon. A typical 
case is shown in Fig. 5. 

It will be seen that the potential V decreases as the 
current I increases. As the current attains the value 
zero, the arc is extinguished and is not reignited until 
the potential V, is attained. The value of the latter 
in any given case is dependent on such factors as the 
external circuit, rate of de-ionization and the length 
of arc. 

The photograph shows the arc formed as fine silver 
contacts slowly separate a 23 amp., 110 volt, ac. circuit 
with a resistive load. Note particularly the large amount 
of flame at the arc. This is serious in that it vaporizes 
the contact material, causing excessive wear as well as 
oxidation. 

It is possible to calculate the arc energy dissipated, 
provided one can estimate the average or mean arc 
voltage and arc current. An oscillograph provides a 
good measuring instrument to determine these values. 
The are energy (U) can be calculated from the ex- 
pression : 


2 
U = —i,Vt, 
7 
where 
ig = maximum current in cycle 
V = mean arc voltage 
t = arcing time in seconds 
2 
—i,g = mean current 
T 


Consequently, it may be observed that if there is some 
way to reduce the average arc voltage or arcing time, 
the amount of arc energy can be reduced accordingly. 
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Only the extreme pressure of essential war production has delayed 
our release of this small one-watt AWS RC 30 type insulated resistor. 
You'll find the BTA insulated resistor a worthy and important 
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(exclusive of rear mounting 
bracket). Series 5000 Timers are 
compact, sturdy, and reliable. 


Model 5010 has been serving war- 
time industry for many months. 
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available tor industrial machine 
control. 
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It is the purpose of quenching means such as condensers, 
chutes, magnetic blowouts and air blasts to reduce that 
time by causing rapid de-ionization or recombination of 
the ions in the arc discharge. 

It has been found that varying the speed of break in 
ac, circuits changes the arc energy. For example a 35 
amp., 115 volt, 60 cycle non-inductive load can be 
broken using silver contacts with minimum arc energy, 
at a speed of approximately 1.5 in. per sec. This crit- 
ical contact speed decreases as the load decreases, other 
factors remaining constant. If the speed of break de- 
creases or increases from this critical point, the arc 
energy, will increase in each case. 

The increased arc energy as the break speed changes 
can be explained somewhat as follows: No increase in 
arc voltage with reduced speed is possible, according to 
known arc phenomena. Hence re-ignition of the arc 
following current zero may be expected to explain the 
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increased arc energy. This may be expected if the 
theory of contact arcing is considered in detail. The 
contact surfaces are in general rough, due to previous 
operation; also the contact surfaces, particularly the 
roughened pointed surfaces, are heated by the high 
current density through those portions of the contact 
which separate last. Consequently the field gradient 
would be high at these pointed areas, and since they 
are warm, may be expected to emit some electrons 
thermionically. As a result, as the line voltage increases 
following current zero, the stage is set for initial arc 
breakdown due to cold emission and electronic emission. 

Also, the surfaces will have a variable work function 
caused by gas included in the contacts in various 
amounts in an irregular fashion over the area of the 
contact surfaces. This will also influence electronic 
emission. All these factors will tend to influence the 
formation of a cloud of positive ions surrounding the 
cathode or negative contacts. 

These positive ions will be formed by the action of 
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This machine will instantly grip the wire, 
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Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 
Without obligation, you can prove the merits 
of a Pyramid stripper in your shop on your 
own work for ten days. Send us your wire 
samples and specifications so we moy ac 
curately gauge your needs before shipping 
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the cold emission electrons and thermionic emission 
electrons in ionizing the gas molecules in the gap. As 
soon as these ions are formed in sufficient quantities 
to establish a normal cathode drop region, then an arc 
can be restruck or reignited. If sufficient electrical 
energy is available, the electrons will be caused to flow 
in sufficient quantity to firmly establish the arc. 

Let us consider in detail the net results as far as the 
electrical contacts are concerned, from all of these dis- 
charges at break. Let us further restrict ourselves to 
the consideration of a dc. circuit. We have mentioned 
that as the contacts separate, an extremely small amount 
of field emission and thermionic emission is brought 
into play to cause this swarm of electrons to be emitted 
by the cathode. These electrons then bombard the 
anode or positive contact at high velocity. The kinetic 
energy of the electrons is then spent on bombarding 
and heating the anode. By well known ‘mechanical 
principles, the kinetic energy of the electrons is con- 
verted into heating of the anode and releasing electrons 
and positive ions from the anode. 

The positive metal ions will then migrate to the 
cathode or negative contact. As a consequence, while 
the contact gap is very small and less than the mean 
free path of the metal ions (app. 0.003 in.), we have 
metal transfer or migration from the positive to the 
negative contact. 


OPPOSITE ACTION OCCURS 


N OW as the contacts separate further, the reverse di- 

rection of contact material migration may be ex- 
pected. With the increased contact gap, the electrons 
drawn from the cathode can no longer go directly to the 
anode without colliding with gas molecules which will 
be ionized or excited depending upon the different ener- 
gies available. When such conditions as this are estab- 


| lished, the positive gas ions will form a cathode drop and 
| asa result the arc will be formed. The ions are not nearly 
| so active or mobile as the electrons and if sufficient elec- 


trical energy is available, then the arc so formed will 
continue. Between this cloud of positive ions and the 


| anode there is a relatively small voltage gradient and a 
| great excess of electrons which is commonly called the 


plasma. As a result, the anode is bombarded by slow 
moving low energy electrons which have very little 
deleterious action on the anode. The cathode, how- 
ever, by virtue of the high cathode drop, is bombarded 
by high energy, positive ions. As a consequence, mate- 
rial is volatilized and otherwise removed from the 
cathode, which will, under favorable conditions be 
transferred to the cooler anode. 

To summarize, when the contacts are separated by 
distances less than about 0.0003 in., the current and 
the energy is carried by unobstructed electrons, result- 
ing in bombarding of the anode and loss of material 
from the anode to the cathode. As the contact separa- 
tion becomes greater, an arc is formed and the cathode 
is bombarded by positive ions which carry most of the 
energy with resultant loss of material from the cathode. 

In dc. circuits, to prevent migration of contacts and 
the wear of contacts, it is necessary to balance these 
two effects. In ac. circuits, provided the break does 
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You’ve decided on an aluminum forging be- 
cause of its high strength-weight ratio. But 
stresses will be complex. You can’t be sure of 
the design until the part is completed, and dies 
cost a lot of money to make and change. So 
here’s where the multiple interests of Alcoa 
can serve you: 

Patterns are made according to your design. 
Cast in sand, the piece is then tested in Alcoa’s 
stress analysis laboratory. Patterns are changed 
to suit, new castings made and tested. Slight 
changes are made by machining off or welding 
on metal. When the desired distribution of 
stresses is obtained, Alcoa’s engineers say, 


“There’s your design”. 
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What's a pattern maker got to do 


with ALUMINUM FORGINGS? 


Now we make the forging dies. Because the 
forging has the same shape and a similar 
elastic modulus as the casting, stresses will be 
distributed alike. Alcoa pattern makers and 
foundrymen, skilled in their arts, have saved 
you time and money by thus co-operating with 
Alcoa’s forging engineers. ALUMINUM COMPANY 
or AMERICA, 2179 Gulf Building, Pittsburgh 19, 


Pennsylvania. 
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not come more than 50 per cent of the time with the 
current in the same direction, the migration of material 
is balanced out to a very great extent. 


CHEMICAL REACTIONS, TOO 


Parana ape we have considered the various phys- 
ical phenomena occurring as contacts make and 
break, we have yet to study the chemical changes which 
often occur at the same time. It must be realized that 
almost any abnormal performance of electrical contacts 
results in the release of heat. And even though the 
voltage and current in the circuit may be of only 
nominal value, the amount of heat energy concentrated 
at the contacts may attain startling proportions. 

As contacts break a circuit with a chattering action, 
portions of the contact surfaces become very hot. The 
melting point of silver can be easily exceeded, and even 
tungsten contacts sometimes show signs of a molten con- 
dition at various points on the operating surfaces. The 
melting point of fine silver is 960.5 deg. C and that of 
tungsten is 3370 deg. C. 

To give some idea of the localized currents and tem- 
peratures attained at contact surfaces during arcing, 
consider a 6 to 8 volt dc. inductive circuit containing 
tungsten contacts which have connected in parallel 
across them a 0.25 mfd. condenser to quench the arc. 
If these contacts chatter at the break, there will be a 
considerable amount of energy dissipated at the contacts 
due to the inductive nature of the circuit, plus the energy 
stored in t®e condenser. This energy is dissipated at 
the arc between the contacts. 

A simple calculation will show the effect of the con- 
denser. If we let “L” designate the inductive of the 
lead from the condenser leads to the contact points and 
let “R” designate the resistance of these same leads, 
then when the condenser discharges through “L” and 
“R,” the current “i,” at any time, “t” after the closing 
of the contacts is given by 

Vo 1 
i = —+e* sin wt where a? << — 
woL CL 
1 Re 
CL 4A? 
and V, is the condenser voltage at the instant the con- 
tacts close. 

Now, due to the induced voltage, V, can be of the 
order of several hundred volts, “L” is of the order of a 
0.1 microhenry, “R” is a small part of an ohm, and 
“C” is about 0.25 microfarad. Using these data it can 
be calculated that “i” can attain a peak value of several 
hundred amperes during the small chattering action at 
break. Further calculation shows that the instantane- 
ous power delivered to the contacts during condenser 
discharge is of the order of 5 to 10 kw. For this reason 
it is very obvious that care must be taken with regard 
to chatter, particularly at break, since the huge currents 
involved can easily cause both oxidation and pitting of 
the contact points. 

At elevated temperatures in an oxidizing atmosphere 
such as air, chemical reactions having deleterious action 
on electrical contacts can easily occur. One of the most 


In this case a = R/2L, o 
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Veeder-Root Coxzntrol can help them to keep machine- 
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armed forces, too, G.I.’s have 
learned to rely on Veeder- 
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more people than ever before who have learned the truth 
of the statement that “no production machine is complete 
unless it can count.” And it’s a simple, inexpensive matter 
to design into any machine a Veeder-Root Counting de- 
vice — to show whether that machine is delivering full 
rated capacity, so that any adjustments needed can be 
made immediately to keep performance or production up 
to schedule. There are Veeder-Root Devices for mechani- 
cal or electrical operation, to count in any terms or units 
desired...compactly made, with simple connections to fit 
into any design requirements. Find out, now, what Veeder- 
Root Coxntrol can add to your peacetime picture. Write 
and say when you want to see a Veeder-Root engineer. 


VEEDER-ROOT INCORPORATED 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (new address on request) 
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You can safely trust your Plastic Molding 
Contracts to Waterbury Companies, inc. They 
have the Equipment and Experience for the job. 


Above: Part of the Injection Molding 
Facilities at Waterbury Companies. 


WATERBURY PLASTICS 

Compression and Transfer 
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cludes a battery of 74 presses 

ranging from 50 to 700 ton 

capacity. 

For Injection Molding, 

Waterbury’s equipment in- 

cludes 8 presses ranging in 499. .9n Compression Molding 


capacity from 2 to 8 oz. Press capable of handling many 
kinds of large units. 


Below: Batteries of Presses for Compression and Transfer Molding. 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. C, WATERBURY, CONNECTICUT 








serious difficulties is the formation of oxides of such 


| materials as copper, tungsten, molybdenum, nickel and 


similar materials. Where the oxides are formed go 
rapidly that eventually the entire area of the contact is 
covered, high resistance and usually even more severe 
arcing occurs. 


DEPENDS UPON MATERIALS 


IFFERENT contact materials are affected by are- 

ing in various manners. Silver forms a_ black 
oxide, Ag,O, which decomposes at temperatures greater 
than 100 deg. C. As a result, arcing of a fine silver con- 
tact will roughen the surface and decompose the oxide 
as fast as it is formed. Silver, however, has the disad- 
vantage of a low melting point, and consequently softens 
and melts under arcing. Under such conditions con- 
tacts will readily weld. This, therefore, limits fine sil- 


| ver to low power circuits. 


Various materials such as tungsten, molybdenum, 
copper, nickel, cadmium and graphite are commonly 
used to improve the non-sticking and arc resisting 
properties of fine silver. Some of these materials, such 
as copper and cadmium, alloy with silver readily, thereby 
changing the physical properties considerably. 

In alloys containing silver and copper, as well as 
materials such as coin silver, the copper will oxidize. 
The copper oxide is rather stable, and therefore, is not 
easily removed from the surface. In some applications, 
this oxide, if in small amounts, is of materia] assistance 
in preventing contact transfer and contact welding. Of 
course, if the contact pressure is too low, of the order 
of 2 to 20 grams, then the oxide cannot be tolerated. 
As an example of the beneficial effects of copper and 
the resultant oxide formed during operation, it may be 


| stated that coin silver in 8 volt dc. inductive load cir- 
cuits will show less transfer and almost as low con- 


tact resistance with contact pressure of the order of 
5 to 10 oz. A silver-copper alloy will be found to be 


| superior to both fine and coin silver as far as transfer 
| is concerned. A graphical comparison of the variation 


of contact resistance and transfer with copper content 
of various such alloys is shown in Fig. 6. The mag- 


| nitude of pitting or transfer is shown on the right side of 
| the graph and the contact resistance and milliohms ap- 
| pear on the left. 


To consider in detail how the formation of oxide on 
the contact surface causes high contact resistance, con- 


| sider for a moment the performance of a contact metal 
| such as tungsten operating at the rate of about 1200 


makes and breaks per minute under overload condi- 
tions of 8 amp. at 8 volt dc. in an inductive circutt. 
After the first few hundred operations a thin grayish 
to black deposit forms at the outer edges of the contact 
removed from the actual operating area which is quite 
clean. As the number of makes and breaks increases, 
so does the amount of oxide formed by the almost con- 
tinuous arcing. Gradually the clean area at the center 
of the contact is reduced in diameter, while the oxide 
deposit covers a greater area and also becomes thicker. 
Finally the oxide becomes so thick and so widespread 
that it will either cover the entire area of the contact oF 
will build up in sufficient quantity to prevent actual 
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DC OUTPUT— SINGLE 
PHASE SYSTEM 


TYPICAL DC OUTPUT 
CHARACTERISTIC OF 
2 PHASE SYSTEM 


hile improvements in circuit technique developed by 
Electronic Laboratories have allowed commutation of cur- 
rents up to 25 to 30 amperes, recent requirements for 
inreased power have necessitated introduction of dual 
vibrator circuits thereby doubling the output of E-L Pow- 
et Supplies. Both in-phase and two-phase systems. are 
available permitting output powers in excess of 1000 watts. 


Parallel Operation—Single-Phase— A.C. Output 


In units furnishing A.C. power as output, the vibrators 
must operate in phase. This operation is secured by means 
of modulating voltage obtained from a secondary placed 
on a current dividing reactor, which insures the division 
of the current between the two vibrators. The primary is 
center-tapped with the center tap feeding the power trans- 
former, while the ends connect to power contacts on the 
same side of the respective vibrators. If one vibrator makes 
contact before the other there will be a voltage induced in 
the secondary of the transformer. This induced voltage is 
applied to the actuating coil of the other vibrator in such a 
way as to be in phase and thereby cause it to increase its 
frequency and decrease that of the higher frequency vibra- 
tor. When the vibrators reach the same frequency it is 
obvious there will be no modulating voltage. The time 
constant of the current division network is such as to take 
care of small time differentials. The circuit has the further 
advantage of allowing the use of one large power trans- 
former which gives higher efficiency than can be secured 
by using two smaller ones. 


Parallel Operations — Two-Phase — D.C. Output 


In vibrator power units which have a filtered D.C. out- 
put the advantages of a two-phase system are obvious in 
the reduction of the filter network required to secure a 
given A.C. ripple on the output. 


To correct any possible frequency deviations, Electronic 
Laboratories’ engineers have cross-modulated the D.C.volt- 
age applied to the respective actuating coils with an A.C. 
voltage secured from the opposite transformer primary. 
The A.C. voltage is of such a value that the alternate in- 
and out-of-phase relationship effectively forces the vibra- 
tors to assume the same frequency. The 90° phase rela- 
tionship essential to insure low ripple outputs from asso- 
ciated rectifiers is secured by the action of the modulating 
voltage, inasmuch as the vibrator having the higher natu- 
ral frequency will make contact first upon the application 
of the input voltages. This causes the effective voltage on 
the actuating coil of the lower frequency vibrator to be 
E dc + Eac(Eacis the modulating voltage received from 
the transformer winding associated with the higher fre- 
quency vibrator). When the lower frequency vibrator ac- 
tually makes contact, the phase of the A.C. modulation is 
such that the effective voltage applied to the higher fre- 
quency vibrator is Eac— Eac,thus causing a reduction in 
its frequency until synchronism is obtained with the lower 
frequency vibrator and contact is broken. It then functions 
in the normal manner. The cycle then repeats itself and 
maintains the 90° phase shift. 

The E-L unit, shown below is a typical Vibrator Power Supply used 


in the operation of communication equipment, With a 12 volt D.C. 
input, it develops 500 watts power output, Dimensions 20x20x8% in. 
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III ER amarel elements made of Chace 
x Thermostatic Bimetal No. 6650 may be 
III made 40% smaller than like elements 
* made of any other known bimetal and 
I | still give you the same thermal deflec- 
tion and spring rate... thus your entire 
II control may be designed to occupy a 
* smaller space and weigh less, without 
sacrificing thermal action. 











Or you may increase the thermal deflec- 

tion of any given size element at least 
ll 40% by substituting Chace No. 6650... 
e thereby increasing the sensitivity with- 
ll out increasing the size of your thermal 
control. 














& Chace Thermostatic Bimetal No. 6650 
III offers you a decided advantage in thermal 
@ deflection, a higher spring rate per °F., 
(| and a high degree of electrical resistivity 
e:: If you are interested in reducing the 
III size or weight, or increasing the action of 
e? set size of thermal element, send for 
MN Bulletin No. B-145 which gives complete 
e information concerning this most ex- 
HII ceptional thermostatic bimetal. 
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contact between the metal surface of the mating con- 
tacts. In such cases a high contact resistance, and in 
many cases, open circuit will result. 

For higher loads of several hundred amperes at volt- 
ages ranging from 110 volt to several hundred kilovo'ts, 
special contact materials made by pressing and sinter- 
ing such powdered metals as copper or silver and 
tungsten or molybdenum are used. These contact mate. 
rials combine the high conductivity and low contact 
surface resistance of silver or copper with the arc re- 
sisting high melting point characteristics of molybdenum 
or tungsten by powder metallurgy techniques. Generally 
copper-tungsten or copper-molybdenum materials are 
used under oil whereas the silver-tungsten or silver- 
molybdenum materials aré used in air due to the supe- 
rior oxidation resistance of silver compared with copper, 
Since these elements do not alloy, their individual prop- 
erties remain unchanged. The high melting point mate- 
rials, tungsten and molybdenum, will oxidize to a certain 
extent, and precaution must be taken to control oxida- 
tion. It is desirable to so fabricate the contact that the 
silver is not entirely worn away leaving the higher 
contact resistant components, tungsten or molybdenum, 
remaining. This can be accomplished to a certain extent 
by employing certain specific steps in making materials of 
this type. During the foregoing discussion of the physical 
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UST an experimental size of a refrigerator, an 

model, but perhaps a hint electrical precipitation air 
of things to come, this elec- cleaner traps dust and dirt 
tronic’ “housemaid’’ may by charging particles elec- 
serve to keep postwar homes  trically and depositing them 
free of nearly all the dirt upon metal plates. Charg- 
that clings to drapes, walls, ing potential is 13,000 volt 
furniture and rugs. Housed dc. at the ionizers. Westing- 
within a cabinet about the house Electric & Mfg. Co 
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: AN ELECTRICAL INSULATION THAT 
e@ WITHSTANDS A SUSTAINED HEAT OF 
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fibre, soda-free Fiberglas Cloth, with a 
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to its resistance to high sustained heat. . 








has good dielectric strength, low power 






factor, high mechanical strength and excep- 
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Available in full width rolls, in 
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in sleeving. Write for data sheet. 






Other Vartex Products 










NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT ae WOODBRIDGE, N. J. 
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AUTHENTIC - UNASSAILABLE 
IN LABOR RELATIONS 


Time study records permanently printed on 
tape—easily read by anyone. Values accurate 
to .0025 minutes. 


the Tew 
MARSTO-CHRON 


MODERNIZES 
TIME 
STUDIES 








ACCURATE 
CONVENIENT 


No watch to read—no notes to make. Records 
are made simply by tapping the keys, while 
observer devotes full attention to operations. 


Jf Saves time because fewer 


Jf Easy to read—Easy to 
observations are needed. 


keep for later refer- 
ence. 


Every motion recorded 
at instant of occurrence 
—no need to combine 
elements. 


Increases confidence be- 
tween management and 
labor. 


Lower costs now for successful postwar com- 
petition. Send today for full information on 
how Marsto-Chron can help. 


BAY PRODUCTS CORP. 


171 CAMDEN STREET 
BOSTON 18, MASS. 
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| eliminate transfer using the above methods. 





and also chemical phenomena of the making and break 
ing of circuits, we have tried to point out the causes 
of these phenomena. In most cases, the cause sugg: 
the remedy, but this is not true of the particularly trou- 
blesome pheriomenon of contact transfer or migration, 

\Ve have stated that transfer of contact materia! is 
closely associated with speed of break, gap opening, 
heat of vaporization, melting point and hardness of the 
contact material, amount of arcing, circuit peculiarities 
and mechanical characteristics of the device. 

In de. circuits, it is necessary to so control the speed 
of the break and the type of discharge so that as mucl 
material is transferred from the positive to the negative 
contact as is transferred from the negative to the posi 
tive contacts. 

It is very desirable, of course, to use a highly arc re- 
sistant (high melting point) material such as platinum 
alloys, tungsten, or molybdenum with additions oj 
silver or copper. It is also highly desirable to have a 
small amount of oxide film on the contact surfaces, just 
enough to prevent actual transfer of the material by 
welding, yet not enough to cause high contact surface 
resistance. For this reason it is very desirable that 
there is some sparking or arcing at break. Otherwise, 
a high contact resistance would result after very few 
operations had been completed. 

Migration can also be prevented, particularly where 
high currents are used if silver-tungsten or silver 
molybdenum type contacts are used to replace fine silver 
or silver alloy contacts. This, of course, requires greate: 
contact closing force, but if the mechanical design 
proves feasible the gain is tremendous since the same 
size contacts will handle a much greater load without 
deleterious wear, arcing, welding, or transfer. 

In some circuits it may not be possible entirely to 
In such 
cases it is possible to use polarized contacts such as 
tungsten on the positive against material such as silver, 


| platinum or some of the various silver or platinum 






alloys on the negative. We are thinking particularly 
of cases where the transfer is from the negative to the 
positive although the same combination will tend to 
reduce the transfer from the positive to the negative. 
In cases of transfer from negative to positive it is 
readily noted that tungsten does not readily transfer and 
that it will not oxidize when on the negative side. 


DIFFERENT METALS VARY 


LATINUM alloys on the other hand can well with- 
stand the oxidation influences which normally take 
place at the positive contacts and by virtue of the high 
melting point will also resist transfer. The most com- 
monly used platinum alloys are platinum-ruthenium or 
platinum-iridium. 

In the case where the transfer is from the positive 
to the negative the difficulty platinum would have in 
attaching itself to the tungsten surface usually prevents 
transfer in that direction. 

In the case of oxidation of contacts there are several 
remedies to be used to reduce its deleterious effects in 
contact operation. First is, of course, to eliminate all 
unnecessary arc forming causes and to increase the 
contact pressure as greatly as possible. The increased 
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switch body comprises a circular arrangement of 15 cylindrical contact points extending 













vertically—a circular arrangement of 14 wire connection terminals extending horizon- 
tally—1 brass bushing centrally positioned. The extremely high-impact-strength plastic 
ret Talo Mey labile Metsu ha LMM hh algae, 
TTT Talc ttil-to Mele: (Co Ml eM hee) 
handle. By coupling the transfer method with experienced molding know-how, Con- 
solidated successfully converted the blue print into the plastic part illustrated — with 
no distortion to the 30 inserts .. . and with no material over-flow. Do you have like 
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New York, 1790 Broadway + Bridgeport, Rocky Ridge Drive. Cleveland, 5713 Euclid Ave. 
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These true radial type ball bearings, shown in actual size 
above, are so tiny it requires sixty four of them to fill a 
one inch square. Each bearing 1/g” outside diameter — 
other sizes up to 5/16” O. D. 
Anti-friction possibilities offered for 
your lighter, more compact designs 
of the future are fully described in 
our product engineering bulletin 
with complete size and perform- 
ance specifications. 


1 Send for bulletin EM~-I- 45 





ENLARGED 3 DIAMETERS 
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KEENE, NEW HAMPSHIRE, U- 


TE 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: 
1, Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. « « Explosion-proof. 

©) 4. Octal radio base permits 

| easy replacement. 

- 4 5. Compact, light, rugged, 
_ inexpensive. 


6. Circuits available: SPST 
Normally Open; SPST Nor- 
mally Closed. 

WHAT'S YOUR PROBLEM? 


Sena for. “Special Problem 
,ead Descriptive 


AMPERITE CO. 


561 BROADWAY 
NEW YORK 12, N. Y. 
Canada: Atias Radio Corp., Ltd 
560 King St. W., Toronto 
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- composition will eliminate the trouble. 


contact pressure will reduce the contact resistance and 
consequent contact heating very rapidly. Also the care- 
ful selection of contact materials is advisable. In the 
case of high currents and high voltages where silver- 
molybdenum is giving some difficulties, quite often the 
use of a silver-tungsten contact material of a different 
Also, as men- 
tioned above, the use of polarized contacts in which the 
contact material, which does not oxidize, is used on 
the positive and the material, which is likely to oxidize, 
is used on the negative, is useful in reducing contact 
resistance. A common combination is platinum-ruthe- 
nium on the positive against tungsten on the negative. 
This combination is used quite widely on dc. vibrating 
applications such as automotive voltage regulators. 





POSTWAR RE-DESIGN 


(Continued from p. 100) 


that a concentration on “standard” lines of goods would 
exceed any reasonable expectation of market absorp- 
tion. Not only do we have to begin more or less from 
scratch in the design engineering of the accustomed 
product, but a whole “line” might have to be expanded 
to maintain present capacity. New products must be 
found which will keep the machines busy, and the old 
product must be re-designed to utilize new materials 
and new processes. 


MANUFACTURERS WILL CHANGE 





EW names aplenty will appear on the market with 

many a plant using its war-learned skills in the 
manufacture of new consumer and other products. 
With little or no tradition to bind them these “new- 
comers” can be expected to be somewhat freer in their 
approach to product development than the old estab- 
lished producers. These, in turn, will need to prove 
that their experience and leadership have not become 
rusty, and the designer will be the logical assistant to 
aid in both cases, 

Again, it will be the machines which will evolve 
new forms and new constructions and not any arbitrary 
dreams created on a drawing board. It is the designer's 
function to exploit to the fullest the potential of his 
client’s equipment, both mechanically and visually. The 
designer merely interprets these potentials and trans- 
lates them into products which more and more perfectly 
serve our needs. If manufacturers have at times com- 
plained that the designer has given them blueprints 
which did not reflect adequate consideration of the 
limitations of their equipment, this situation is now be- 
ginning to reverse itself. Since former manufacturing 
restrictions have often not only been removed but as- 
tonishing new facilities been added, it seems both nat- 
ural and inevitable that the designer’s work will reflect 
this condition. 

It is to the engineers of today’s turret lathes and 
injection molding and extruding machines and to the 
factory superintendents who have worked the impos- 
sible out of presses and welding equipment, and to 
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os bare wire in rough sleeving that 
frays out on the ends is time- and patience- 
consuming. The job is much simpler and less irk- 
some when you use BH Extra Flexible Fiberglas 
Sleeving, the non-fraying, smooth bore insulation 
that takes fine-stranded wires without a hitch. 


Special-processed BH Sleeving is permanently 
flexible and non-fraying. It won’t harden and 
crack with age, and it won’t burn. In addition, 
it has all the other desirable electrical and phy- 
sical features of inorganic Fiberglas. 


If you’re looking for an easy-working, long- 
lasting insulation, why not try BH Extra Flex- 
ible Fiberglas Sleeving? It’s available in all 
standard colors and sizes from No. 20 to 4%’, 
inclusive. Write for samples today! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
CUTS CLEAN, DEFIES HEAT 


Here’s another high quality BH Fiberglas Sleev- 
ing. No saturant is used in the exclusive BH 
process, yet the sleeving will not fray when cut 
and withstands heat up to 1200°F. Made in nat- 
ural color only—all standard sizes. Try it! 


Dept. M Conshohocken, Penna. 








others like them, that we must look for the shapes oj 
tomorrow. Industry is a self-perpetuating flow of 
progress; its tools are impervious to our affections for 
the forms and surfaces of the past. The provocative 
and radical is therefore only the by-product of an 
equally advanced technology ; and since we already have 
created the one, the other must follow. 

No single designer is able to appraise the entire 
gigantic panorama of industry. He is merely a rather 
exposed and presumably sensitive listening post for his 
clients. From them he learns and to them he brings 
the aggregate of his knowledge. Along with the engi- 
neer, the designer today is laying the groundwork for 
peacetime employment and products. 

It is yet too early to foretell to what degree and in 
what specific instance the devices of destruction will 
make themselves felt after V-day. Beyond the stimulat- 
ing future for electronics and television, for aviation 
and the medical sciences, lie many less dramatic de- 
velopments for the improvement of our devices for 
daily living. New insulating and packaging methods, 
better finishes and components, ingenious impregna- 
tions and laminations—a million and one big and little 
inventions will contribute to the change in tomorrow’s 
product designs. 

Not much time is left today for such speculations. 
And what is being done must remain closely guarded 
secrets. Obviously, no manufacturer would publish a 
true picture of his postwar product years ahead of his 
ability to offer it for sale. What we are shown in the 
way of glimpses, therefore, is merely supposed to make 
us realize how very old-fashioned most of our present 
equipment and conveyances have become during these 
past years. For there is no doubt—judged by today’s 
standards—they are old-fashioned indeed. At the risk 
of betraying my own profession, I am convinced that 
manufacturers will be forced, by the very pressure 
of their own development, to produce radically 
new products. No amount of conservatism can hold 
out against the incentive for new design and new engi- 
neering which has its roots in the technological advances 
upon which we today depend so much to defeat our 
enemies. It will be those same advances upon which 
we must depend to conquer the peace. 


TEMPERATURE CONTROLS 


(Continued from p. 104) 





portant in these applications. Here thermostats op- 
erate at 120 volt continuously for days and even weeks, 
to save considerable manual labor in controlling tem- 
peratures. The device shown in Fig. 5, when used as 
an air heating control, has a sensitivity of better than 
Y, deg. F. at the contacts while a well designed oven 
operates at a differential better than 2 deg. F. Like all 
direct current, creep type thermostats these units serve 
only where the load is under 100 watt at 120 volt dc. 
or ac. Their use can be extended by the use of a relay. 

Adjustable bimetal designs permit easy adaptation to 
a variety of designer demands in heating pads, flat irons, 
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BRAZING removes an 


obstacle to rapid heat transfer 


Brazing produces excellent joints, speeding up 
chilling and freezing by making it easy for 
heat to get out. Use this process in connection 
with aluminum—a superior heat conductor— 
and you have the answer to many of your 
heat transfer problems. 

Manufacturers of wartime heat exchangers 
discovered this early, using furnace-brazed 


aluminum to obtain highest heat-transfer 


efficiencies. And they made 
extremely complicated assem- 
blies which could not have 
been made by other methods. 

Pictured above, you see aluminum tubing 
furnace-brazed to aluminum sheet, much as 
you might assemble a refrigerator evaporator, 
or condenser. Tubing and sheet are bonded 
into a single, solid unit by an aluminum alloy. 

Does this suggest things to you? Alcoa’s 
engineers can help you put your ideas into 
practice. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Penna. 
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Tough and rough, ready for any job—large or 
small — I symbolize the rugged strength and serv- 
ice of DIAMOND G in Industry. Designed by the 
same engineers who perfected Diamond G Flat and 
Spring Lock Washers, I bring you countless num- 
bers and types of metal washers—for any part and 
every purpose—from a simple hedge-clipper to a 
plane or battleship. And high-speed production 
assures PROMPT DELIVERY on every order ! 


Diamond G Spring Lock Washers not only assure 
continuous spring tension but also act as hardened 
thrust washers, permitting full tightening of bolt 
or screw without injury to the assembly. Uniform 
CONTROLLED TENSION is assured at all times. 
Once in place, a Diamond G stays there —locked 
securely against the action of heat, cold and vio- 


lent service. 
eo Tf @ 


Today, Diamond G Flat and Lock Washers give the 
Armed Forces and industry alike the assurance of 
“all-out” performance —trouble-free service — 
through excellence of design, more thorough an- 
nealing, finer control and rigid testing. 


Phone or write today for prompt action on metal 
parts problems in heat-treating, stamping, design, 


production. RAPID DELIVERY assured. 


GEORGE K. GARRETT CO. 


<UFFY DAN" 
RN VS 


CS 
1421 CHESTNUT ST., PHILADELPHIA 2, PA. Sy 
DIAMOND <> PRODUCTS 








































chicken brooders, moulding presses, radio transmitters. 
vulcanizers, air conditioners, electric driers, etc. 
Thermostats using expansion of metal element 
depending for operation upon the expansion or con- 
traction of a seamless drawn brass or stainless s‘ee] 
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Fig. 7 MONG recent and notable developments 
are those control devices whose electrical 
resistance varies rapidly with changes in tem- 
perature. A—Resistance-temperature chart 
for three materials so used, compared with 
platinum. B—Resistance-power characteristics 
of a directly heated unit of this type. 


IO! 10° 


tube. Construction may be with two silver contacts 
mounted on, but electrically insulated from, curved 
nickel iron struts of low expansion coefficient. This 
assembly is then suspended under tension in a seamless 
drawn brass or stainless steel tube (Fig. 6). The 
amount of tension is variable, depending on the position 
of the adjusting sleeve and the temperature of the shell. 
The unit is calibrated at a given shell temperature by 
turning the adjusting screw until the contacts separate. 
Expansion or contraction of the shell through a change 
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You do not have to “limit your 

call to 5 minutes.” Our sales 
engineers are at your service... 
ready to supply authoritative ad- 
vice on the use of structural, lami- 
nated plastics. The network of stra- 
tegically located Sales Offices was 
established to supply any required -infor- 
mation promptly. 








Whether it is a matter of specifying the cor- 
rect thermo-setting plastic ...a design problem 
... @ structural or insulating application ... or a 
question on mass-production facilities for molded 
or fabricated parts ... check with the PANELYTE rep- 
resentative in your locality. Not only do these experi- 
enced men know what PANELYTE Plastics can do... 

_ but equally as important what they cannot do. They are also 
familiar with specific applications:in your industry. To save 
time, consult the PANELYTE Office nearest you on any prob- 
lem involving the immediate or postwar use of thermo-setting 
laminated materials. 
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Atlanta 
177 Harris St., N.W. 
Atlanta 3, Georgia 


’ Boston 


1137 Park Square Bldg. 
Boston 16, Mass. 
Chicago 

230 North Michigan Avenue 
Chicago 1, Illinois 
Cincinnati 

1615-16 Carew Tower 
Cincinnati 2, Ohio 
Cleveland 

813 Union Commerce Bidg. 
Cleveland 14, Ohio 
Dallas 

825 Trunk Avenue 
Dallas, Texas 

Denver 

Speer Bivd. at Lincoln St. 
Denver, Colorado 
Detroit 

419 Boulevard Bidg. 
Woodward at Grand Bivd. 
Detroit 2, Michigan 
Kansas City 

901 Fidelity Bidg. 
Kansas City 6, Mo. 

Los Angeles 

418 East Third Street 

Los Angeles 13, Calif. 
Mexico City ; 
Ave. Madero No. 1, Desp. 314 
Mexico, D. F. 

Montreal 

132 St. James St., W. 
Montreal, Canada 

New Orleans 

918 Union Street 

New Orleans, La. 
Phoenix 

Phoenix, Arizona 

St. Louis 

3980 Bowen Street 

St. Lovis, Missouri 

St. Paul 

2645 University Ave. 

St. Paul 4, Minnesota: 
San Francisco 

316 Eleventh Street 

San Francisco 3, Calif. 
Seattle 

2406 First Avenue 
Seattle 1, Washington 
Syracuse 

State Tower Bidg. 
Syracuse 2, New York 
Toronto 

137 Wellington Street, W 
Toronto, Canada 
Trenton 

Enterprise Avenue 
Trenton 4, New Jersey 
Vancouver 

841 West Broadwan 
Voncouver, B. C, 
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MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


















GUIDE AND SPACING 
BLOCK 


Assures correct alignment and 
spacing of characters when 
stamping details in nameplates. 
By placing the Numberall 
stamping machine in the slot 
which has a graduated guide, 
and simply moving the stamp 
forward, following each numer- 
al on slot as a guide, a very 
neat stamping job will be 
obtained. Block is of 

hardened steel. 


in temperature exerts more or less tension on the struts ff 
causing the contacts to make or break. This devic¢ 
may be subjected to momentary exposures to tempera- 
tures of 100 deg. F above its calibration point without 
any damage. 

The maximum current rating is 25 amp. at 115 volt 
ac. or 12.5 amp. at 230 volt ac. The inherent sensi. 
tivity of the instrument is plus or minus %o deg. F. 
It is adjustable from 100 to 600 deg. F. By mounting 
it in different types of heads it can conveniently be in- 
stalled for countless types of work. 

Thermostats depending on the expansion of a 
liquid or gas come in a wide range of availabilities. One 
type is extensively used in industry for controlling tem. 


A 


Write for 
Bulletin EMG1 


We also make numbering-machines, 
automatic or non-automatic, for stamp- 


ing numbers and 


letters into metal. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 


SIMPLEX 
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AND CUTTERS 


WIR 


SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 
insulation materials. 

Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insu- 
lation or ribbon stock. 

Equipped with combination wire guide 
and safeguard. 

High grade tool-steel shear blades al- 
ways engaged. 

Replaceable %,¢” shear blades can be 
reground to insure long life. 

Sturdy construction for heavy duty. 
Foot-pedal operated. 

Overall size 31%4” x 10” x 6”. 


Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


DIEMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
PAA LT LT TER, A RT rR tN SS AO mR 


206 





LECTRONIC types are relatively com- 
plex but provide precisely the perform- 
ance required for graphic, recording instru- 
ments. A—An extremely accurate unit of the 
potentiometer type. B—Here the thermocouple- 
actuated vane, in passing between two coils, 
serves as a shield to lessen their interaction and 
thereby vary the amplitude. 


peratures of ovens, air heaters, solution heaters, glue 
heaters, soft metal furnaces, die casting machines, beer 
barrel pitching machines and in other uses. A flexible 
mercury actuated control element is made of steel which 
will withstand bending in any shape to facilitate plac- 
ing the mercury bulb in the most advantageous place. 
It has a maximum temperature of 1000 deg. F or 550 
deg. C. This principle is used in indicating tempera- 
ture controls, dial thermometers as well as tempera- 
ture recorders. 

Another type which is simple, rugged and positive 
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. MAGNET WIRE: Fil) Annealed 
Copper Conductors that arg‘Dead Soft’... 
Easter Handling — Fasfer Winding 
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Dean OFT” conductors with live, tough insulation is 
today prescription for Magnet Wire. A prescription that 
RoeMling hits right on the nose! 


fom conductors drawn of high conductivity copper, fully 
Annealed, comes the softness of Roebling Magnet Wire. 
Softness that leads to high-speed, economical winding... 
eliminates waste time in forming and working... and skips 
wire failures due to stretching or strain. 


And when it comes to insulation, you can write your own 
ticket! You can match your specifications for toughness, 
flexibility, dielectric strength, abrasion resistance, stretch, 
and heat-aging with a specific Roebling magnet wire insu- 
lation: single, double or triple cotton; asbestos tape and 
cotton; silk; enamel; paper; enamel and silk; enamel and 
cotton; enamel and cellophane; and Roégias or Roevar. 





Roebling Magnet Wire (round) in size range from 4/0 to 40 
A.W. G.— (square) from 4/0 to 14 A.W. G.— and (rectangu- 
lar) from 5 to 250 mils thick x*75 to 1250 mils wide. 


Write today for Magnet Wire catalogs or engineering 
assistance. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


ROEBLING 


PACEMAKER IN WIRE PROOUCTS 





Rubber- ~ Braided * Heater 


Jacketed \ Flexible Cords & 
Flexible Cords RX Fixture 
Cords Wires 


> Wire Rope and Strand - Fittings - Slings - Aerial Wire Rope Systems - Cold Rolled 
* * High and Low Carbon Acid and Basic Open Hearth Steels + Round and Shaped 
af “Electrical Wires and Cables - Wire Cloth and Netting + Aircord, Swaged 

Terminals and Assemblies + Suspension Bridges and Cables 
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‘Built-in and Shell Type 
Motors : 
%& Adjustable Speed Motors 
~%& Synchronous Motors 


“te Rotary Electrical Equip- 
ment for Aviation —_ 


% Dynamotors and laverters 
%& Motor Generator Sets 


te Railroad Car Lighti 
Generators " 
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ELECTRICAL EQUIPMENT 


WINCHARGER CORPORATION SIOUX CITY,10WA 








in operation and meets the refrigeration industry’s 
specifications in every respect has a large rugged hel- 
lows connected to a capillary and bulb with a minimum 
of soldered joints and: then charged by a special 
process and thoroughly seasoned. 


VARIOUS TYPES TOO 





N EXPLOSION proof thermostat operating by 
hydraulic action and designed for heating, air con- 
ditioning and refrigerating service where hazardous 
conditions exist is especially recommended for use in 
oil refineries, munitions plants, powder magazines, grain 
elevators, flour mills, mines and all locations where ex- 
plosive fumes or dusts are present. They are externally 
adjustable with a range of 40-90 deg. F and a differ- 
ential of 3 deg. F. 

A thermostatic type, designed for refrigeration ap- 

plications where wide adjustability is desired and close 
control is not needed, is actuated by a seamless all metal 
bellows, charged with a volatile liquid, highly sensitive 
to temperature changes. 
Thermostats depending on change in electrical 
characteristics. Some of the most interesting possi- 
bilities for future application are introduced in this 
class of thermal control. Very recently one manufac- 
turer has announced a new thermometer having a low 
heat lag and permitting temperature measurements at 
a distance of several hundred feet. This device works 
on the principle of utilizing the high temperature co- 
efficient of resistance of certain liquids. A glass bulb 
filled with thermometric fluid holds two wire electrodes 
to which alternating voltage is applied. Temperature 
changes affect the liquid’s electrical resistance, and in- 
fluence the voltage of a bridge circuit. connected with the 
electrodes. An electronic amplifier employs these cur- 
rents for sensitive relay control, or makes them visible 
on a dial. 

There are 30 or 40 types of control units available 
of the small device whose electrical resistance varies 
rapidly with changes in temperature. These are made 
from a class of materials known as semi-conductors 
which have relatively large negative coefficients. The 
materials most commonly used are uranium oxide, 
nickel manganese oxide and silver sulphide (Fig. 7A). 
They are pressed into discs, extruded into rods, or 
formed into tiny beads. One of the older types is en- 
cased in an insulating tube with metal contacts on the 
ends much like a fuse housing. The overall length of 
the completed unit is approximately 15% 6 in. and the 
outside diameter about % in. 

There are three common ways of using such controls 
in electric circuits. In the externally heated method, 
the resistance is controlled by the ambient temperature. 
The directly heated method allows the electric current 
in the circuit to pass through the unit, thus heating it 
and changing the impedance in the circuit. The third 
or indirectly heated method uses a coil: placed in the 
controlling circuit. The heat generated in it regulates 
the resistance. 

Such units made of silver sulphide or uranium oxide 
are specifiable only for ac. circuits since continued 
passage of dc. produces a polarization with an accom- 
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So we built more SN 


--- FOR TOUGH SERVICE 


People often ask us, ““Why should a machine- 
tool builder produce his own switches and 
solenoids?” 

The answer is that the commercial grades, 
built for lighter service, got old too fast in 
the tough going on heavy duty machines 


SNAP-LOCK 
SWITCHES 


Separate enclosures for 
electrical and mechan- 
ical sides. Positive lock - 
ing in on or off position 
—no stopping on center. 
Extra heavy construc- 


tion and insulation. For 


any normal circuit—levers and mountings to suit. 


Bulletin EM-42 


SNAP-LOCK 
MOTOR STARTER 
SWITCHES 
Built for 3-pole wiring, 
up to 24% HP, AC or 
DC. Heavy silver con- 
tacts, all mechanical 
parts hardened steel, 
extra heavy insulation. 


Positive locking, in open 


or closed position, pretected against arcing. 


Proved in battle service by U.S. Navy. 


Bulletin EM-45 


manufacturers 








where there just isn’t any room for failure. 
wanted this same 
ability to “take it” in their electrical equip- 
ment. And now, for example, over 80% of the 


of automatic machine tools use 
Snap-Lock Limit Switches. 


SNAP-LOCK 
CONTROL STATION 
SWITCHES 
Standard assemblies 
have 3, 2 or 1 button 
combinations — flush, 
box or pendant mount- 
ing. Have all the stam- 
ina and dependability 


that come with the 


tried-and-proved Snap-Lock principle. Ask for 
recommendations based on your requirements. 
Bulletin EM-43 





NAMCO 
SOLENOIDS 


Built for heavy duty 
service. “Stellite”-weld 
inserts stop plunger 
“mushrooming”, and 
insure long wear. Ex- 
ceptionally rugged con- 


struction throughout. 


Capacities, 4 to 30 pounds push or pull, at 1” 
stroke. Do all kinds of jobs—automatiecally. 
Bulletin EM-41 


The National Acme Electrical Department will gladly help 
you engineer these rugged electrical devices to suit the re- 
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quirements of your particular job. 
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LEA is very much 


in the picture at 


JACK & HEINTZ 


BURRING 
and 
BUFFING 
JAWS 
Connectors 
GEARS 


Recently we were awarded the Army-Navy “E” for work done in the 
important field of finishing . . . for the production of burring, pol- 
ishing and buffing compositions . . . for technical help in aiding war 
contract companies to work out fast, efficient methods. 


No better example of this very service can be found than at the 
Jack & Heintz plant.in Cleveland where LEA is very much in the 
picture.. This company had war contracts that called for the best in 
production methods. LEA Technicians helped them work out effi- 
cient finishing operations and then provided the proper grades of 
compositions. Jack & Heintz is a steady user of LEA Compositions. 


First the proper method; then the proper grade 
of LEA COMPOUND or LEAROK to carry out 
the finishing operations—this is the essence of 
the LEA Service to plants with burring, polishing 
or buffing problems. 


THE LEA MANUFACTURING CO. 


Waterbury 86, Conn. 


Burring, Buffing and P. ing . . . Manufacturers and Specialists i 
Development of uction Methods and Compentieas mn 


o-LM-7 


panying large increase in electrical resistance. Nickel 
manganese oxide does not polarize and is therefore 
equally stable for either ac. or dc. . These devices are 
very stable and durable and their time delay proper 
is a distinct advantage at many 
since it provides an action which, if obtained by other 
techniques, would undoubtedly be much more cumber- 
The time delay can be varied by <e- 


specification polnts 


some and costly. 
sign from a few milliseconds to several seconds. 


FOR MANY SPECIFICATIONS 


HERMAL and electrical characteristics suggest a 

large number of circuit applications. One obvious 
use for devices having such high temperature coefficients 
of resistance is that of a resistance thermometer. In this 
application the measuring current is kept so low that 
it produces no appreciable heating and the controlling 
resistance is dependent only on the ambient temperature. 
A second use for these devices is for compensating for 
changes in resistance due to ambient temperature in 
circuits having a positive temperature coefficient of 
resistance. 
control with series or parallel circuit elements so that 
the change in resistance with temperature of the com- 
bination is equal and opposite to that of the remainder 


This is accomplished by associating the 


of the circuit which it is necessary to compensate. Ver) 
widespread use of this has been made in aircraft. 

Due to the extremely small electrical capacity asso- 
ciated with these devices they are suitable for use in 
either low or ultra high frequency circuits. When placed 
in the proper bridge circuits, such units may be used 
as flow meters, vacuum gauges, or to measure other 
physical quantities dependent on the flow of thermal! 
energy from a hot body. High sensitivity bolometers for 
the measurement of radiant energy have been con 
structed using directly heated controls for the tem- 
perature sensitive element. Thermal controls depend- 
ing on the use of thermocouples or photo-electric tubes 
make it possible to cover the entire industrial rang 
from 200 to 1500 deg. C. 

A termocouple is a combination of any two metals 
which produce a voltage when the hot and cold junc 
tions are at different temperatures. Couples of plati- 
num, platinum-rhodium, chromel-alumel, iron-constan 
tan, and copper-constantan cover a temperature range 
from — 200 to 1450 deg. C. They are stable and yield 
a substantially straight line relation between emf. and 
temperature. The emf. range from 1 to 7 millivolt per 
100 deg. C. The thermocouple because of its simplicity, 
its small mass, and wide range of applicability is the 
prominent primary element for temperature 
measurement. 

For temperature measurement above 1450 deg. C. 11 
is necessary to’ resort to radiation pyrometry. Here 
the photoelectric tube and the vacuum thermocouple are 
applied. The latter measures total radiation. When 
coupled with high speed electronic measuring circuits, 
radiation thermocouples are capable of measuring t/ie 
temperature of rapidly moving objects such as sheet 
steels, rails or billets on a rolling stand at such specs 
that gradients along their length may be measured. 

For very high temperatures, there are also phoio- 


most 
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has made a museum-piece 
of the 


Black Hand of Corrosion 


THE BLACK HAND of corrosion feeds on the free acids re- 
leased by insulating materials that are in contact with cur- 
rent-carrying copper wire and moisture. In delicate circuits, 
it can cause the wire to break —in any circuit it can create 
gaps in the insulation, shorts across the line and conse- 
quently interfere with operation of equipment. 

Now, Lumarith (cellulose acetate base) has made a mu- 
seum-piece of the black hand. Lumarith is resistant to elec- 
trolytic action. It does not combine with moisture and current, 
to give corrosion a breeding ground. It is unique among 
dielectric materials in this respect. 


Check on the various forms by which Lumarith can im- 
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prove your electrical equipment: FOILS for coil lin- 
ings, coverings and interlayer insulation . . . FILMS 
for spiral-wound tubes (square or round) . .. MOLDING 
MATERIALS for molded parts—coils, spools, bobbins, 
housings, bases, plugs... 


Lumarith foil can be supplied with a special mat 
finish (A-78) that increases elongation, helps visibility and 
prevents wire slippage. Send for Lumarith Electrical Booklet. 
Celanese Plastics Corporation, The First Name in Plastics, a 
division of Celanese Corporation of America, 180 Madison 
Avenue, New York 16, N. Y. Celanese Yarns and Fabrics ofter 
the same dielectric and corrosion resistant qualities as Lu- 
marith Plastics. For data, address Celanese Corporation of 
America, 180 Madison Avenue, New York 16, N. Y. 


* Reg. U. S. Pat. Off. 






















STAN-TEST 
IGNITION COILS 





electric pyrometers which measure the energy in a par. 
ticular band of wave lengths given off by the hot bod) 
The measurement of temperatures by photoelectric 
means is an attempt to automatize the familiar optical 
pyrometer. The requirement of a measuring circuit for 
use with these primary elements is in general in favor 
of the potentiometer type. This choice is based largel; 
on the accuracy requirements established by the indus. 


try on the whole. 


Although negative or inverse feedback has done muc} 
to make the amplifier a measuring tool of permanent 
calibration, electronic circuits are not used extensivel) 
for quantitative measurement and control in the proces: 


HIGH VOLTAGE DC. SUPPLY 
IS METAL ENCLOSED 
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Non-Vibrator 
Type 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design. en- 


gineer and manufacture vibrator or non-vibra- 


tor type coils, or complete ignition systems to 





Vie’ once to 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 20 
years of ignition-engineering expe- 
rience — without charge. Write at 


exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG, Co. 


226 S. MORGAN ST. 


CHICAGO 7, ILL. 
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IGNITION SYSTEMS 


























VAILABLE in ratings 

up to 50,000 volt dc. and 
here illustrated in a 27,000 
volt 100 milliamp. model, a 
new line of high voltage 
metal enclosed dc. supply 
units has been announced by 
General Electric to provide 
a convenient and reliable 
source of power for such 
things as testing; precipi- 
tation; induction heating; 
radio; and miscellaneous in- 
dustrial and electronic appli- 
cations. Each unit consists 
of a full-wave kenotron rec- 
tifier, a filter to limit voltage 
ripple to 1 per cent or less 
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and complete control equip- 
ment. The four kenotron 
tubes are mounted in sockets 
integral with the double-con- 
ductor, high voltage termi- 
nals on the cover of the 
single oil-filled tank which 
contains the combined main 
and filament transformers. 
The dc. output voltage is 
controlled from 0 to maxi- 
mum by means of a motor- 
operated, dry-type, variable 
autotransformer. All of the 
meters, indicating lights and 
manual controls are located | 
on a recessed panel in the 
upper section of the cabinet. 
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WE'D LIKE TO HELP YOU 
BRING UP YOUR BABY! 


@ Got a postwar baby on the drafting boards? Want to add to its sales 










appeal? The unique characteristics of General Electric Glow Lamps 







as quick visual indicators recommend them for hundreds of handy 


uses on appliances, wiring devices and electrical equipment. 










Consider “hese pbduantages! 


1. Distinctive orange red glow, needs no cover glass. 
2. Dependable long life—rated at 3,000 hours. 


3. Very low current consumption. 








4. Variety of sizes and wattages. 







5. High resistance to vibration and shock. 
6. Usable on AC or DC circuits. 


7. Work on regular 105-125 volt circuits without the 
use of step-down transformers. 







8. Practically no heat. 









Saesre a © Me 
Home Appliances . . . Build more usefulness into your appliances. G-E 


Glow Lamp gives instant visual indication that range units are on. Other 
applications: waffle irons, electric irons, roasters, heating pads, etc. 
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Wiring Devices . .. No fumbling in dark to find the light switch if it has a 
G-E Glow Lamp as an indicator. When lights are off, the glow lamp is a 
highly visible indicator as to location of the light switch. 


FREE! NEW BOOKLET! 


Write to the address below for 
the useful new folder ‘““G-E Glow 
Lamps,” describing typical uses 





h Industrial Equipment . . . G-E Glow Lamp in voltage tester can be used 
n to indicate polarity, frequency, DC or AC, as well as voltage. Other indus- 
5. trial uses: indicators for exits, fire alarm stations, panelboards. 





G B JANUARY 1945 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 


and listing essential lamp data. 
Experienced G-E Lamp Engineers 
will be glad to advise you! 



















HOLTITE 


Your complete fas- 


tening requirements 

can be fully supplied 

from the complete line of 
precise, rugged, uniform 
HOLTITE assembly units. 
From metallurgical control 
of raw materials to final in- 
spection these Scientific 
Sentinels of Safety are pro- 
duced with the uniform 
precision of small tools to 


insure time-saving ap- 
plication and faultless, 
enduring service. Spe- 

cial Parts and Fastenings 
made exact to specifications. 
HOLTITE Screws, Bolts, 
Nuts and allied fastenings 
are used in practically all 
weapons of war to provide 
that trouble-free perform- 
ance so essential in the 
war production program. 


Buy More War Bonds 


Wartime conservation makes it impossible to send catalogs 
unless requested on your company letterhead. 


eT 
Sh 


NEW BEDFORD, MASS., U. S. A. 
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industry. Amplifiers have of course been used often 
as relays or unbalance detectors, that is, as a servo 
system component. 

A recent development in this field is the electronic 
potentiometer which has made possible extremely acc: 
rate and responsive pyrometers free trom cyclic actic 
and undisturbed by vibration or position of installatio 
The usual galvanometer and its associated mechanisins 
are replaced with a vacuum tube system which elec- 
trically amplifies the unbalanced voltage and by a 


| simple reversing motor action eliminates practically, 


all mechanism subject to wear. 
USES A CONVERTER 


a SECURE electrical amplification the dc. unbal- 
ance is converted first into an interrupted dec., then 
into an alternating voltage by means of the converter 
and input transformer respectively. The converter unit 
is polarized so that the alternating voltage created is 
tuned with the ac. line voltage in such a way that iden- 
tification of increase or decrease of dc. voltage is made. 

The converter is essentially a flat metal reed oscil- 
lating between two contacts connected to the opposite 
ends of the primary winding of the input transformer. 
The alternating voltage and power are amplified by 
means of voltage and power amplifiers. This power 
then energizes two poles of a four pole induction motor. 
The other two poles are energized by line voltage 
Consequently, the phase relationship of the alternating 
voltages determines the direction of rotation of the 
A and gear B 
in Fig. 8A actuates the pointer and slide wire con- 
tacter. The mechanism operates only when the pointer 
position changes and many of the ills inherent to the 


balancing motor which through pinion 


/ mechanical or nudging type potentiometer have been 


eliminated completely. Both circular chart and_ strip 
As a recorder and con- 
troller it is capable of control within % per cent plus or 
minus and is sensitive to an unbalance of 0.06 per cent 
Because it weighs about 75 Ib. and is 


chart designs are available. 


of scale span. 
compact it can be handled and moved about by one man. 


ACTS AS A SHIELD 


NOTHER type of electronic pyrometer control 

which described earlier* 
schematic form in Fig. 8B. The circuit is arranged so 
that the thermocouple actuated vane in passing between 
two coils acts as a shield to lessen their interaction and 
thereby varies the amplitude of their oscillation. The 
characteristics of the oscillation are designed to give 
snap action current change in the plate and relay coil 
circuit to provide positive relay action. 

Potentiometers and resistance therometers are aj)- 
plied in temperature recorders for many applications 
including the meat packing industry, dye manufacturing. 
rotary lime kilns, automatic combustion control, sul- 
phite digesters, brewery kettles, chromijim plating, and 
many others, for temperatures up to 3600 deg. F. 


has been is shown in 


* See “Controlled 
October 1942. 


War Product 


Temperatures for the 
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Just a fraction of a percent of phosphorus converts a copper-tin mixture into “phosphor bronze”—an 
alloy unlike either of its constituents. Toughness, lasting resilience and high corrosion resistance immedi- 
ately become its major characteristics. These qualities make it an excellent material for springs in electric 


snap switches, meters, measuring instruments and innumerable other devices that must function on their 
own, and often under extremely corroding conditions. 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 
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STEATITE CERAMIC 


FAS 


HEN product _ perfor- 

mance calls for the 
emphasis of some particular 
characteristic in the insulation 
material, special formula 
LAVITE may well be your 
answer. 


LAVITE SI-5 Steatite Cera- 
mic body, for example, offers 
a power factor of only 0.446 
at 1 mc. Dielectric constant 
at the same frequency mea- 
sured 6.42. Compressive 
strength tested 96,000 Ibs. per 
sq. in. 

Data on other important 
properties and characteristics 
of this versatile insulation, as 
well as test samples, gladly 
sent on request. 





ENCLOSED GEARED-HEAD MOTORS 


550 2.42.m. tol revolution (nT howtL 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


SCALES FOR INSTRUMENTS 


(Continued from p. 111) 


the pen moves in an arc over one side of the chart, o: 
the roll type with the pen moving in an arc or even 
with a straight line motion. For the arc type motions 
no modification of the usual pointer movement is neces- 
sary. The coordinates of the chart are linear and 
cular respectively. 

The rectilinear chart has much in its favor as regards 
clarity and is highly desirable. To obtain such motior 
without undue increase of friction requires the us¢ 
considerable ingenuity. 

For instance a string drive could be adopted as is 
used in some types of household radios. Here the wav 
length pointer is driven by a string from the shaft oi 
the tuning condenser. A much simpler device is show: 
in Fig. 12, where M denotes the movement. The arn 
MN is the pointer and moves in an arc. At N the link 
NP is loosely fastened. The pen at P therefore trace: 
a straight line across the paper roll. From this simple 
case one progresses into more complicated mechanisms 
to give straight line motion. In Fig. 13 is shown the 
essentials of a currently used method. The measuring 
movement consists of a Kelvin Balance. The balance 
arm is arranged to close the contact a or b. When the 
contact a is closed the coil S, is energized. The arma- 
ture of this coil is attracted and so exerts a force on the 
balance arm through the spring. The greater the un- 
balance the greater is the pressure on the contact and 
sO a greater force must be exerted to pull the arm 
down. This means a greater movement of the arma- 
ture and so of the link mechanism. The pen at P 1s 
pulled further over. Its horizontal displacement is 
therefore proportional to the deviation of the balance 
arm from its neutral. The link mechanism shown en- 
sures that the pen P moves horizontally. Such a 
mechanism is sluggish in operation. It may take 20 
sec. or sO to move completely across the chart. How- 
ever by increase of the working forces, and by elimina- 
tion of friction and inertia the time of operation may 
be cut substantially for cases where a quick response 
is necessary. 

Another type of recorder is the zero type. It operates 
on a bridge circuit which requires a null reading in 4 
galvanometer at balance. To understand the principle 
of this recorder a very simple form will be considered. 
Suppose we are measuring temperature by variation of 
the resistance of a coil. This coil is a component part 
of a potentiometer circuit. Here the wire of the poten- 
tiometer is stretched across a chart and the usual tapping 
contact carries the pen. Originally let the galvanometer 
reading be zero. On increase of the temperature of the 
coil the circuit becomes unbalanced with the needle 0! 
the galvanometer being deflected to one side, This 
movement of the needle closes a relay to a motor driv- 
ing a threaded shaft. This shaft causes the tapping 
contact to be moved along. When balance is reached 
the needle of the galvanometer returns to zero. Fiere 
the needle frees the relay and the motor stops. The 
movement of the pen thus traces the value of resistance, 
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x) POSITIVE TORQUE CONTROL through use of 
the Mercury Clutch makes a vast difference 
in the performance of a split phase induction 
se} motor. Both in starting and in running a 
marked increase in efficiency is effected. The 
a Mercury Clutch works on a revolutionary 
le application of a basic mechanical principle 
which permits the motor to accelerate 


instantly to its effective speed before ~* 





the load is applied. It picks up the load 





i Canton, Ohio 
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STARTING | 
CURRENT 


POSITIVE 
TORQUE 
CONTROL 


|The Mercury Clutch makes this difference 


easily and smoothly. It reduces starting cur- 
rent sharply and insures complete protec- 
tion to the starting winding. It safeguards 
against damage from overload. 

Despite these advantages, Mercury Clutches 
are not expensive. Their application may be 
considered wherever electric motors are used. 

Our engineering staff will be glad to 
study and advise on your specific prob- 


lem. Write for descriptive folder. 


H| MERCURY CLUTCH CORPORATION 


New York Offices: 19 Rector Street 
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How Much Ene 


js there ™ 


? 
PERMANENT MAGNET? 


Typical of the many 
varieties of Permanent 
Magnets designed and 
made by Cinaudagraph 


Unmagnetized . . . none 


anu -dB ergs/c..- 


- no loss of service 


Magnetized . . 


After Years. . 


Don’t blame us for the queer looking formula. 
Our engineers told us one day that it is the 
amount of energy we put into our magnets. 
Three hours of pencil chewing and six aspirin 
tablets later, we gave up the whole thing as a 
bad job, and are passing it on to you. They 
Said they’ll be glad to explain it, so drop us a 


line. We'll get out of range and act as referee. 


CINAUDAGRAPH CORPORATION 
6 SELLECK STREET STAMFORD, CONN. 
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CORPORATION 


the length of each individual travel indicates its change 
in value. Many types of the zero recorder are in 
common use. 

It is thus seen that the scale of the standard instru- 
ment may be modified to a considerable extent |) 
modification of part of the moving element. The scale 
may be opened out in one region and compressed in 


Fig. 


POINTER M 


MOVEMENT 


CONTACTS 
Be cork 


KELVIN 





TAPPING 
CONTACT» 


ee : 
eel ~ GALVANOMETER 


OPERATING 
REVERSE SWITCH 


ECORDING instruments are frequently 

of relatively complex design. Fig.. 12— 
Straight-line recording results from this loose- 
link setup. Fig. 13—Kelvin balance types are 
inherently slow-acting. As much as 20 sec. 
may be required for a transverse movement 
across the chart. See accompanying text for 
detail discussion. Fig. 14—Zero type of 
bridge circuit which requires a small reading 

in the galvanometer at balance. 


another. In certain instruments the actual length of 
the scale may be extended to the neighborhood of 300 
deg. in this manner without much deviation from stand 
ard design. In other words the instrument scale may 
be designed to suit a particular case. 
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MEETING THE HIGHEST 
INDUSTRIAL STANDARDS 


Nationally recognized engineering talent .. . sharpened 
by intelligent specialization ... broadened by the ex- 
acting tests of war... explains, in part, PLASTIC’S 
amazing progress in the field of thermoplastic insulation. 
Also responsible are latest equipment, careful materials 
control, and a personnel whose loyalty and devotion is 
“above and beyond the call of duty.” You can utilize to 
advantage ... in today’s planning and tomorrow’s pro- 
duction ... this experience and ability. Available for the 
asking is the “know how” which can make your product 
a BETTER product. You can DEPEND on PLASTIC for 
design ... development .. . delivery. 


|PLASTIC 


0 R p 0) rn A ] | 0) ce L. W. LORD, President M. H. PHILLIPS, Vice President and Treasurer A. O. BLADES, Plant Manager 
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iieds you the answers on COILS? 


D.W.D. 
Paper Section 
Coil. All 
types and 
Specials 
made by 
Davis to 
specifications. 


DAVIS made COILS 
CAPACITY AVAILABLE NOW 
\D s COILS-SOLENOIDS 


TRANSFORMERS 
Ow 


it RELAYS . any type 


or quantity to your 
Two Large Plants 


specifications. 
Over 30 Years’ Experience 
At your service for immediate attention to any coil prob- 
lem. Bring your inquiries to Davis engineers, long ex- 
perienced in usual as well as unusual requirements. With- 
out obligation send blueprints or specifications for 
Prompt estimates. Wire or Write 


DEAN W. DAVIS & CO. 


PRECISION-MADE COILS FOR EVERY PURPOSE 
1006 FIRST ST... KENTLAND, INDIANA 
Factories in Chicago and Kentland, Ind. 


IFaYOU NEED SPRINGS or wire shapes or a 
combination of both, made from flat or round 
wire; pointed, welded or threaded . . . you 
can get it at 


AN LA 
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TELEVISION REQUIREMENTS 


(Continued from p. 116) 


unit of a television receiver wherein the parts are shown 
in the overall view of the wired chassis. Here, aside 
from the picture tube, the principal specifiable parts 
are the power transformer T,; transformers T,, T, and 
T,; the Type 879 tube ; the Type 6F8-G tube ; the three 
Type 6N7 tubes; the inductance L,, and the various 
potentiometers, resistors and condensers listed below. 

The power transformer T, may also supply heater 
F, from its 6.5-volt heater winding instead of using the 
separate transformer T,. 

The vertical feedback or oscillation transformer T, 
is RCA No. 9834. The horizontal oscillation trans- 
former T, is RCA No. 9835. Both of these feedback 
transformers should have windings of low inductance 
and low distributed capacitance. 

The peak inverse plate voltage of the Type 879 half- 
wave vacuum rectifier tube is 7,500 volt—its peak plate 
current is 0.1 amp. Its heater current is 1.75 amp. 

The 1500-henry inductance L, is RCA No. 9838. 

A standard magnal (1l-pin) socket is used. It 
should be mounted so that it can be rotated through 
a small angle. 


CARE A NECESSITY 


LTHOUGH large cathode-ray tubes are mechan- 

ically capable of withstanding shocks encountered 
in ordinary handling and room temperature variations, 
because of the enormous weight of the atmosphere on 
the exhausted glass bulb care should be exercised in han- 
dling them, goggles and gloves preferably being worn 
for protection to eyes and hands in case of accident; 
its surface must not be scratched sufficiently to weaken 
it, and it should not be subjected to sudden and extreme 
changes in temperature. 

Even when it is in use, it is advisable to place a sheet 
of clear shatterproof glass in front of the screen 
Manufacturers of cathode-ray tubes test the bulbs for 
mechanical strength before assembly by subjecting then 
to pressures greater than three atmospheres in a sutt- 
able tank. If a clamp is used to support the tube 1 
should be padded and not closed too tightly. 

The high voltages at which television receivers art 
operated are very dangerous. Consequently such re- 
ceivers should always be mounted in a console or 4 
closed box with an automatic or interlock primar) 
switch which shall open the primary circuit of the 
power transformer when access to the apparatus 1 
desired. Even after the primary current is turned off, 
both terminals of any charged condenser should _ be 
carefully grounded. 

However, due to condenser breakdown, high voltages 
may appear at normally low-potential points in the 
circuit. High-potential terminals should be enclosed. 
Manufacturers’ recommendations as to grounding 
should be followed. 

The phosphor of a television tube will be injured if 
excessive input power per sq. cm. is applied. Hence 
it is necessary to keep the scanning spot in motion °% 
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FOR PEAK PRODUCTION 


WITH PRECISION SPEED CONTROL 


SPECIFY... 


THE WORTHINGTON ALLSPEED DRIVE 


RPMaster—The Worthington Allspeed Drive — V-belt, 
flat belt or direct connected. Simple design with min- 
imum. number of moving parts. 


Model A— 4 to 3%, H.P. 16 to 1 ratio. 
Model C—1 to 3 H.P. 9 to 1 ratio also available. 
Other sizes up to 25 H.P. in preparation. 


In considering RPMaster—the Worthington Allspeed Drive 
—remember, first, that it is a Worthington Product... 
which means that it has acceptance with your customers and 
prospects. 
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Remember next, the very specific advantages that the 
RPMaster offers. You get precision control, without motor 
stoppage, of all speeds between 215 and 3,450 RPM—a 16 
to 1 ratio for the model A and from 400 to 3,600 RPM — 
a9 to 1 ratio for the model C using any standard 1,800 RPM 
Motor. This equipment is the most compact unit in its 
field, and the only drive with automatic positive belt-ten- 
sioning. It can be installed in any position, and operates in 
either direction. Worthington Pump and Machinery Corporation, 
Standard Products Division, Harrison, New Jersey. 


23 District Offices and 10 Branches Throughout the U. S. 
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POWER CIRCUIT 
TRANSFORMERS 
with Overload and 


Short Circuit Protection 


Safety and Utility 


N ADDITION to providing lower voltage 

from the higher voltage plant distribution 
circuits, Jefferson Power Circuit Transformers 
with built-in Circuit Breakers, give overload 
and short-circuit protection. 


In connection with remote control station, 
for example as shown in the illustration, these 
transformers make possible a combination that 
meets the electrical safety standards of . the 
National Machine Tool Builders Ass'n. 


Mounting transformers directly on machinery 
has come into wide use also where in addition 
to supplying lower voltage for small electric 
appliances, localized lighting units are em- 
ployed as a means of reducing eye fatigue and 
improving output. 

Let us have your problem or write today for 
Bulletin 421-PCT . .. For your convenience 

Electrical Wholesalers 

everywhere carry Jeffer- 

son Electric products .. . 

JEFFERSON ELECTRIC 

COMPANY, Bellwood 
(Suburb of Chicago), 
Illinois. In Canada: 
Canadian Jefferson 
Electric Co., Ltd., 384 
Pape Avenue, Toron- 
to, Ont. 


Power Circuit 
TRANSFORMERS 


Available Now for Prompt Shipment 


its intensity greatly diminished, either by applying a 
high negative modulated grid bias or by the removal 
of the second anode voltage. 


TELEVISION MIRRORS 


IMPLEST manner of viewing a television per- 

formance is to look directly at the screen of the 
picture tube. In the direct. form of viewing, the pic- 
ture tube, mounted horizontally in the console, general} 
is not greater than 12 or 14 in. diam. Otherwise the 
cabinet containing the picture tube and its accompany- 
ing equipment would become undesirably bulky {o: 
home use and the image altogether too small for grow 
viewing. Furthermore, large picture tubes are mor 
expensive than small ones. 

An example of the use of a plane mirror in indirect 
viewing is where the picture tube is mounted verticall) 
in a console with its fluorescent screen horizontal and 
face up. A plane mirror which may be mounted at a 
45 deg. angle on the under side of the hinged cover oi 
the console permits the picture to be viewed in a ver- 
tical plane when the cover is raised. 

Enlarged television pictures on a screen suited to the 
size of the requirements of the room where the tel 
vision performance is viewed are produced by project 
ing the pictures from the screen of the picture tulx 
onto a viewing screen. With standard projection optics, 
however, large screen images, comparable to theater 
screen dimensions, are too dim for practical use. 

By the use of special optical systems, televisior 
images of any desired size up to full theater screen 
dimensions are available. Astronomers have long used 
aspherical lenses in combination with spherical mirrors 
because of the great light gathering power of such a 
system which may be about five times that of a conven 
tional type. 

The new optical system for television picture pri 
jection is a modification of the Schmidt lens systen 
which was developed for use in astronomy so that light 
was collected from very distant sources and focused ai 
the position corresponding to the location of the flu 
orescent screen of the picture tube in the modified 
system where it could be photographed. In the modified 
system the process is reversed with the light sourc« 
being the screen of the picture tube, the projected imag 
now being focused at a distance depending upon th 
light beam distance to the viewing screen. 

As developed, a very bright but small picture is 
formed on the curved end of a 7-in. cathode-ray tube. 
The bright light emanating from this tube is gathered 
by a 30-in. diam. spherical mirror which reflects  t) 
light through a 22%-in, diam. aspherical lens on 
standard theater screen. The spherical mirror loo! 
like a shallow bowl. The aspherical lens is flat on 
side and the opposite side has a variable contour. 

Because of the great difficulty in making aspherical 
lenses, one at a time, the effort and expense are app!ied 
to a mold and aspherical lenses turned out in large 
quantities by molding through the use of clear plastics 
It is not necessary that the lenses be as accurate @s 
those used for astronomical purposes. 

Tube sizes from 4 to 7 in. diam. have been used !0! 
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Fluids... that stay}{fluid all the 


Sanaa ann 


In numerous engineering and technical uses, includ- 
ing precision instrument applications, the new liquid 
organo-silicon-oxide polymers known as Dow Corn- 
ing Fluids are proving their marked superiorities 
over conventional oils. 


These water-white mobile liquids remain fluid at 
arctic temperatures, ana exhibit unusually low rate 
of viscosity change over a wide temperature range. 
They are heat stable, neutral in reaction, chemically 
inert, non-corrosive to metals. 


The dielectric constant of the nonvolatile [[ Fluids 
(those above 20 centistokes) is 2.7 to 2.8 and their 
dielectric loss is exceptionally low, remaining at less 
than 0.0001 over a wide frequency range. Inquiries 
for detailed information are invited. 


DOW CORNING CORPORATION 
BOX 592, MIDLAND, MICHIGAN 















DOW CORNING FLUIDS COME IN TWO TYPES: 
TYPE 200—commercially available in five viscosity grades—100, 
200, 350, 500 and 1,000—in centistokes at 25°C. 


TYPE 500—commercially available in ten viscosity grades—0.65, 
1.0, 1.5, 2.0, 3.0, 5.0, 10, 20, 50 and 100—in centistokes at 25°C. 






































































































































Another ALL AMERICAN 
VIBRATION FATIGUE TESTING MACHINE 


for Belmont Radia! 


HE Model 
Machine 


Frequencies from 


vibrations per minute) and back to 10 c.p.s., continuously and 
uniformly, are controlled automatically; complete cycle requiring 


shown 


IOOHA All. American Vibration Fatigue Testing 
to Belmont Radio's 
modern testing laboratories. This unit subjects parts up to 100 
lbs. each in weight to simulated 


is the latest addition 


10 to 55 cycles per second 


one minute. Can also be manually controlled. 


This is 


one of 








10 models used in scores of laboratories and 
inspection departments operating 
from | to 10 All Americans. Write 


for Catalog "F". 


"in service’ shakedown tests. 










(600 to 3,300 



































ALL AMERICAN 


Tool & Manufacturing Co. 
1014 Fullerton Ave., Chicago (/4) 


mus UNIVERSAL 
2-PIECE INSULATOR 




















For the important service in which 
these Acme Power Supply trans- 
formers are used, a breakdown 
of an insulator would be intoler- 
able. The Universal “dry process” 
insulator illustrated, has helped 
to maintain Acme's high stand- 
ards of performance. Genuine 
electrical porcelain is unaffected 
by, fumes, acids, arcing, heat or 
cold, and will not corrode, car 
bonize or oxidize. 


IS TEAMED-UP WITH 
ACME ELECTRIC PERFORMANCE 


. 4 * . 
Universal “dry process” porcelain parts are engineered to 
meet exacting electrical and mechanical specifications. 


tHE UNIVERSAL ctay propucts co. 
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1540 EAST FIRST ST. © « « SANDUSKY, OHIO 






































projection systems. The tubes have special face 
optically ground to a spherical contour, and operate a! 
from 10,000 to 30,000 volt because of the necessit 
of having a high tube picture brightness which wil! 
when expanded by projection, still give a viewin 
screen brightness of a sufficiently high level. 

For home receivers, where compactness is desire 
the projection system is mounted on the floor of th 
cabinet, about the size of the customary floor mod 
radio console, where it projects the image upward to a 
45 degree inclined plane mirror which’in turn, throw 
the picture onto a translucent screen, which may hav 
directional properties, in front of the cabinet. In thi: 
manner, the picture, which may be 18 in. high an 
24 in. wide, may be viewed in the vertical plane. 

In the modified system, the tube is mounted ver 
tically in the television console so that the fluorescent 
screen faces down and the deflected light passes verticall) 
upward to the plane mirror as illustrated. 

In the soup ladle, or front scanned, picture tube the 
electron gun is placed in the handle and projects the 
electron beam to a screen on the bottom of the ladle 
The top of the ladle is clear so that 
on the front surface of the screen. 
light output because no light is lost going through the 
phosphor material. There is also less refraction. Be- 
cause the electron gun is set at an angle to the screen, 
the deflection sensitivity is greater farther away from 
the electron gun, resulting in a trapzoidal instead of a 
square picture. This may be compensated for, however. 


the tube is viewed 
This gives greate: 








POSTWAR WIRING DEVICES 


(Continued from p. 126) 


tion and disconnection of aircraft batteries, consists of 
a special plugging arrangement which may be mounted 
on a standard storage battery and it is operated by a 
hand wheel by which the contacts of the built-in plugs 
are manipulated to make and break the battery leads. 
This outfit has a capacity of 600 amp. for 12-24 volt. 
“A connector is a device to detachably connect flexible 
conductors together,” according to the Nema definition. 
The simplest form of connector is that consisting of a 
receptacle wired on the cord and with which is used a 
plug wired to the other section of cord. In installing 
one of these connectors, the receptacle is always con- 
nected to the energized section of the wire to obviate 
any possibility of a shock by contact with plug prongs. 

Such connectors are usually of the two-pole type al- 
though they may, of course, be designed for one, three 
or four poles. Into the connector is often incorporated 
a line switch so that flow of current may be controlled. 

Connectors are employed in two manners, as indi- 
vidual wire connectors and as multiple connectors for 
making and breaking a number of connections simul- 
taneously. Since all aircraft and most marine wiring 


is made with flexible conductors, rigid ones not being 
approved, such components find a wide field of use in 
airplanes, tanks, ships’ and other wartime products. 

Of the first class, the individual connectors, the con- 
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The Burndy HYDENT connection is one point in 
the circuit that has caused no concern during this 
period of heavy overloads . . . when the “heat” 
really has been on. Being securely and perma- 
nently indented to the wire or cable with the 
Burndy HY TOOL, no loosening could occur even 
under a dead short! 

It’s this complete freedom from worry about 
connector troubles that has made the HYDENT 
connection so widely preferred not only by utilities 
and contractors but for electrical equipment as 
well. It provides a permanent connection, of high 
electrical efficiency, and it cuts installation time 
50% to 90%. 

HYDENT connectors, made in the form of 
lugs, links, reducers, taps, tees and crabs, are avail- 
able for all wire and cable sizes. For complete 
information, write . . . Burndy Engineering Co., 
107 Bruckner Boulevard, New York 54, N. Y. 


IN CANADA: Canadian Line Materials, Limited, Toronto 13 


JANUARY 1945 


a HYDENT connecrion 


9 
C LOOSEN OR MELT OUT! 
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Here are a few 


APPLICATIONS for 
SIGNAL MOTORS 


SHADED POLE 


RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C. - D.C. and 


Low Voltage D.C. 

MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 
UNIT HEATERS 

(Ships and mobile units) 
BLOWERS 

(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities 


necting element consists of a device which is mounted 
on the end of each of the wires to be connected. Con- 
nectors of this type are of the solderless construction, 
their attachment to the wires with which they are used 
being effected by some form of staking or crimping 
which provides a firm grip on the wire without the neces 
sity of soldering. The device for each connection 
consists of two silver-plated copper alloy tips, which 
have a tapered face to provide contact surface, and a 


Typical table appliance (A) and 
flatiron (B), attachment plugs. 


beryllium spring coupling provided with slots into which 
the shoulders of the tips fit and thus furnish a firm grip 
but one that may be broken by a strong straight-line 
pull in case of the need of a quick disconnect. The tips. 
having been slipped into the coupling, are held in good 
electrical contact by the spring effect of the coupling. 
This type offers possibilities of many uses with the ad- 
vantage that any individual wire of a group may be 
removed or replaced without in any way interfering 
with the other connections of the group. This is ad- 
vantageous when it is desired to have the wiring as a 
separate unit in each sub-assembly. A number of such 
connectors may be mounted in a terminal block of rec- 
tangular shape or, when required for enclosure in a 
shell, they are mounted in a plate formed to receive a 
spherical shell for their protection. This arrangement 
is especially suited to Army-Navy applications. 

Staking of the tips onto the wires is accomplished 
with a special staking tool which may be operated by 
hand or power. The stake mark on the barrel of the 
tip positively indicates that the wire has been properly 
fastened to it. 

A knife type of disconnecting device is useful in 
making prompt connection in aircraft and marine prod- 
ucts and this too is of the solderless type. The com 
ponents of such a connector consist of two identical end 
tips each of which is fitted to a connector by which 
they are crimped onto the lead wires. The blades clamp 
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RASA aad 


IN MANY METALS—-MAX. OD-‘%%’ 


cilatsieiaiiae ates pointer tubing for elec- 
trical instruments, flattened tubing for Bourdon Springs. 
The hypodermic needle tubing is available in all stand- 
ard sizes in the temper —a over a period of 





SEAMLESS and-Patented LOCKSEAM Cathode Sleeves 
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Yes, STAR PORCELAIN is attractive to the 
harried executive who is looking for a ceramic 
that can be adapted to many different uses. For 
instance, among the advantages of various types 
of STAR PORCELAIN are these: High compres- 
sive strength, High dielectric quality, High soften- 
ing temperature, Great uniformity, Wide diversity 
of bodies, Resists thermal shock, Resists corro- 
sion, Impervious to most acids, Resists disintegra- 
tion, and has comparatively close tolerences. 


exe 


THE{STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 
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WHAT THE HEART IS TO LIFE : 
THE SWITCH IS : 
TO A CONTROL 


in Either Case, When One Fails 
All Else Ceases To Function 


As long as the blood 

the human machine g 

the electrical current is 

trol fulfils its designed purf 
trial application it may be usé 


through the heart, 

y. Likewise, as long as 
‘ough the switch the con- 
‘automatic heating or indus- 


The relative importance of a $1 is sometimes overlooked, espe- 
cially in an automatic control. In the event of a switch failure, as in the 
case of a boiler pressure or temperature limit control, as well as other 
important applications, the failure may prove hazardous and costly. 
That is why from the very beginning, Mercoid Automatic Controls 
were equipped exclusively with the now famous hermetically sealed 
Mercoid mercury switches, known and used the world over. They pro- 
vide an electrical contact designed for millions of perfect operations 
—one reason why Mercoid Controls are noted for their long life and 
better performance. Mercoid switches are immune to dust, dirt, mois- 
ture or corrosion. They are not subject to open arcing, pitting or sticking 
of the contacting surfaces. That is the reason why Mercoid Controls 
are following the Army in some of the far outposts where adverse ; 
and extreme humid weather conditions exist. ° 
There are many other important features incorporated in Mercoid: ¢ 
Controls, but in the meantime, remember the all-important Mercoid : 
Switch—the unfailing heart of Mercoid Controls. ‘ 


THE MERCOID CORPORATION, 4221 BELMONT AVENUE, CHICAGO 41, ILLINOIS 
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at their respective ends like a pair of scissors blades ani), 
having been placed in position, they are closed like a 
pocket knife to form a contact. When so closed the, 
firmly lock together but they may be easily separate] 
by opening the contact in the reverse manner, Con- 
nectors of this type are mounted individually, on strips 
or to form terminal blocks or they may be assemble 
as a multiple connector in which, as will be seen from 
the illustration, each connection is individually made 
and broken when the housing is drawn back. 

The cord set is an integrated assembly of the plug cap, 
the connecting wires or cable, and the assembly plug or 


OME various modifications of soft, syn- 
thetic rubber plug caps. These are pro- 
vided as shown, with spring blades. 


other form of connection by which the cord is attached 
to the product to be operated. Due to war restrictions 
and shortage of critical materials, the manufacture of 
cord sets has been considerably limited as they were 
originally developed for use with commercial products 
which, in their turn, are now restricted. Such restric- 
tions on commercial products are, however, being lifted 
to a limited extent and, with the end of the emergency, 
cord sets will again be in general use. Such restrictions 
on commercial products are now being lifted to an ex- 
tent and, as the end of the emergency approaches, the 
use of cord sets will again assume their proper relation 
to the makers of the various appliances. 

The plugs used in these sets may be any of the con- 
structions described above. The main restriction now 
applying is that imposed on the use of rubber for insula 
tion. Flexible rubber insulated cord, which has beer 
standard in the past, is now, so far as commercial use 1: 
concerned, is at present an out except for war ust 
There are however a number of types of flexible cords 
having synthetic insulations of various kinds so that 
satisfactory cord sets may still be obtained. With th 
shortage of rubber, many of the synthetic insulation 
are coming into more or less general use. Their merit 
for many purposes may keep them on the job. 

For control of the current, the appliance or flatir: 
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EASY- FLO 





In mounting spuds and fabricating this chassis of an 
important piece of electronic equipment, EASY-FLO 
brazing gives high production at low cost. 








Every property needed in the joints between rotor 
bars and end rings of this rotor is provided by 


SIL-FOS brazing. 


Cea 
es — 
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fit the Electrical Industry's brazing 
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needs like a glo ve 


Everything that makers of electrical equipment need in a braz- 
ing medium, is provided by these two silver brazing alloys, 
originated by Handy & Harman. And that goes for both cur- 
rent-carrying and structural joints. Let’s check and see. 


AgaS 


In current-carrying parts, high conductivity is essential . . . 
SIL-FOS and EASY-FLO produce joints as high in conductivity 
as the metals used for this purpose. 


In both electrical and structural joints, strength is vital . . . 
SIL-FOS and EASY-FLO joints equal or exceed the parent 
metals in strength. 


Ability to stand up in service is a prime requirement . . . 
SIL-FOS and EASY-FLO joints have the ductility to withstand 
severe vibration, shock and temperature changes. 


Corrosion resistance is important . . . SIL-FOS and EASY-FLO 
joints offer high resistance to most corrosive agents. 


In vast numbers of joints, the metals joined are of light gauge. 
The low working temperatures of SIL-FOS and EASY-FLO 
(1300° and 1175° F) minimize the possibility of heat damage. 


In all brazing, economy is a basic need . . . SIL-FOS and 
EASY-FLO’s low temperature and exceptional fluidity com- 
bine to save labor, materials, finishing. The cost per joint 
is surprisingly low. 


SIL-FOS and EASY-FLO are ideal for electrical work. The 
full details will convince you. Get them in BULLETIN 12-A. 
Write for your copy today. 
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PILOT LIGHTS 
and DIAL LIGHT 
BRACKET ASSEMBLIES 


Gothard has developed and stand- 
ardized an important terminal 
improvement in all Gothard 
Lights. Specially embossed octa- 
gon washers, blanked from linen 
base laminated bakelite So” in 
thickness, permanently lock the 
terminals in position—no turning 
—no shorting—above average in- 
sulation. This and other Gothard 
pioneered features will greatly 
aid you in establishing a higher 
standard of performance in your 
precision products. Ask for com- 
plete information. 


Have you 
for the 
Gothard Catalog? 


oth MANUFACTURING 
COMPANY 
1320 North Ninth Street, 


Springfield, Ilinois. 


Export Division: 25 Warren Street, New York 7, N. Y. 
Cables: Simontrice, New York 
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MOTORS 


a 
The Choice of | 
Leading 
Design 


alley 


Engineers 
a 


— DRIP PROOF— 
SPLASH DESIGN 


Valley 
Motors 
to meet 
conditions 
hazards of liquids, 
chips, ete., dropping 
into the motor, are 
involved. Motors are 
protected against | 
this as well as against | 
normal splash condi- 
tions 


... because BETTER MOTOR DESIGN 
has been the consistent aim ef Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Bearing 
are designed 
operating 
where 


Ball-Bearing Motors 
4 te 75 Horsepower 


4221 Forest Park Bivd., St. Louis (8) 


plug is often fitted with a line switch while, when a con 

nector is introduced between the plug and its attachmen: 

the line switch is integrated with the connector. 
Previous to the present limited development of ap- 


ULTIPLE connector with knife discon- 

nects. A—Completely assembled with 

bulkhead mounting. B—With _ insulated 
sleeves retracted. C—The center section. 


pliances for domestic and industrial use cord sets had 
been manufactured to a point of constituting a complet 
harness for making all of the essential connections of a 
product.* The use of these harnesses, combining all 01 
the connecting elements into an integrated unit, will 
undoubtedly be greatly expanded as soon as manufac- 
turing for commercial purposes becomes more favor 
able. Cord sets may also combine various function 
as when provided with a base and reflector. 

* See, “Wiring Harnesses Speed Better Product,’ Decembe: 
1942. 
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WHY KURZ-KASCH FOR PLASTICS? 
Kurz-Kasch offers a 28 year old reputation 
for thoroughly-engineered, quality produc- 
tion. @ One of the largest, best-equipped 
exclusive custom molding plants in the coun- 
try—75,000 sq. ft. of floor space with 125 
compression and transfer presses of all sizes. 
© Complete mold-making and finishing facil- 
ities. @ Extensive production sequences of 
radio- frequency preheating equipment, with 
full experience in their use. ¢ Complete in- 
sert-production 
shop. ¢ For satis- 
faction in plastics, 
key these facilities 
into your produc. 
tion line. 


Kurz-Kasch, 


Inc., 1419 South Broadway, Dayton 1, 
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We’re cooking up 
New Answers in Plastics 


Ravio-rrequency preheating is an 
important development in plastic 
molding. It makes new applications 
feasible and many better cures pos- 
sible—and it can increase your daily 
production. It’s something to look for 
when you select your plastics molder. 

Look for this too. A full installa- 
tion of preheating equipment is im- 
portant — but complete equipment 
plus extended experience in its use 
means a whole lot more. The ma- 
chines will suddenly be available to 
everyone after the war. The experi- 
ence won't. 


At Kurz-Kasch, we’ve been build- 
ing up preheating technique since the 
first R.C.A. radio-frequency machine 
was delivered to us for experiment 
back in early 1943. We’ve got plenty 
of all kinds now, and we know how 
to design for them, estimate for them, 
and use them. 

If you want this kind of progressive 
thinking in your molder—and want 
it backed up by a solid record of 
accomplishment dating back to the 
birth of the plastics industry — ask 
Kurz-Kasch to figure on your plastics 
application. Just ask for an engineer. 


THE WAR BONDS YOU KEEP ARE THE BONDS THAT COUNT 


Korz-Kasch 


For over 25 years Planners and Molders in Plastics 


Ohio. Branch Sales Offices: New York © Chicago © Detroit 


Indianapolis © Los Angeles © Dallas © St, Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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IMMEDIATELY 
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400 CYCLE AC. FOR AIRCRAFT 





| Detailed and exhaustive tests of the long discussed 
| 400 cycle ac. power system for aircraft have been made 
I DEA iP during the past few weeks at Wright Field. Generators, 
motors, switches, relays and wiring have been put to 
“Wri RE Ae ‘ie _ mock-up workouts to govern all foreseeable operating 
conditions and adversities. In addition to checking the 
performance of system components for the 208 volt, 400 
(Solderless, Tapeless Wire Connectors) cycle operation, the study will show whether or not au- 
tomatic synchronizing is necessary, how both real and 
FOR BETTER— reactive loads may be shared, the rapidity with which 
i eee si Bast short circuits must be cleared to avoid motor stalling, 
LOWER-COST WIRE JOINTS the coordination of protective devices after a fault con- 
dition and many others of a similar technical nature. 
Allied with this development is a program to develop 


=e 

















Bz READY WHEN RECONVERSION COMES — AVOID 
DELAYS due to shortage of tin and rubber as requiredfor solder =... gyros for the more important specification points. 
and tape. For better, lower-cost wire joints, for anything elec- Lareest of tlnee currently disciieaias » wie ; 
trical from the smallest appliance to the largest machine tool, use errs ot Cy eee ra bee ne 
IDEAL “Wire-Nuts”, the solderiess, tapeless wire connectors. of 5 in. diam. operating at 12,000 rpm. from a 3-phase, 
Easy to use—just strip wires, screw on—that’sall. Faster, Neater, 400 cycle supply. The angular momentum of this wheel 
Safer. Approved by Underwriters’ Laboratories, Inc. Plan to buy is technically designated as 83,500,000 gram-centimeters 
now for IMMEDIATE or FUTURE DELIVERY. FREE squared radians per second. Hysteresis motors elimi 


SAMPLES on request. nate de. operation with its accompanying brush friction 


REDUCE COSTS ON POST-WAR PRODUCTS °° stis# overatng errors due o faulty conditions 


GAINS IN INSULATION 


























Approximately 15 per cent of all electrical equipment 1s 

now manufactured with some glass-fibre insulation and 

within 5 years, the corresponding figure may be 35 per 

cent. These facts were stated by manager, A. W. 

: Brown of the applications exhibit of Owens-Corning 

CROSS-SECTION OF ° . . + r 

TIT aor Fiberglas Corp. during its appearance in New York. It 

WIRE-NUT SIZES is not expected that there will be 100 per cent acceptance 

| < EE B ae. within the electrical industry at any time because glass 

fibre insulation is not strictly competitive with other 

types. It provides unusually effective performance at 
considerable price premium. 
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TELEVISION IS READY 





Addressing the first annual conference of the Televisio: 
Broadcasters Association, E, W. Engstrom, researc! 
COMMUTATOR DRESSER director of the laboratories of the Radio Corporatio: 











. of America, set the pace for the meeting by stating, 
1008 Park Ave. Sycamore, Ill. believe I am evaluating in cold engineering terms t 






Sales Offices in All Principal Cities state of readiness when I say that television is ready. 
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Type 


eet = (DEST-11N 
Ce. 
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Type 
DEST-12N 


Type DEST-10N 


Totally enclosed. Approximate- 
ly 9/16” shorter than types 
DEST-11N and DEST-12N. Rated 
at approximately 50% of tabu- 
lated values. Suitable for appli- 
cations requiring a totally en- 
~— motor where space is lim- 
ited. 


Type DEST-11N 


Totally enclosed, fan cooled, air 
over motor. A motor that deliv- 
ers maximum output where ap- 
plication demands a totally en- 
closed motor. 


Type DEST-12N 


Open construction, fan cooled, 
air through motor. This motor 
delivers maximum H.P. under 
the most extreme operating con- 
ditions. Being of open construc- 
tion, it can be used only where 
the air contains no injurious ele- 
ments which would damage the 
motor windings. 


WINDINGS 


Available with shunt, series, or 
split series windings for opera- 
tion on 12 to 24 volts D.C., in- 
termittent or continuous duty. 


Let us help you fit these or other 
Oster motors to your requirements, 


All ratings 
and data are 
approximate. 


Designed primarily for low voltage D.C. appli- 
cations, 


Conservative rating makes these motors suitable 
for operation in high ambient temperatures 


Higher starting torque results in excellent start- 
ing characteristics in low ambient temperatures. 


Compact, rugged construction as well as light 
weight makes these power units worthy of con- 
sideration when selecting motors for numerous 
aircraft applications. 


Mex WP, | 1/20 | 1/25 
| Ft. Amps at 24 volte | 2.4 | 


Starting torque in % 600 to 
of F.L. torque 


John Oster Manufacturing Co. 


Department E-21 id Racine, Wisconsin 











Dr. W. R. G. Baker, vice president, General Elect+ic 


, , Co. and chairman of the Radio Technical Plann ng 
; Board warned that television’s potential for postwar 


employment and advancement of the United States js 


P too great to be held up by those seeking perfection aid 

indicated that television would not take the countr 

by storm the day the war is over although he did 

anticipate 100 active stations within five years and the 


possibility of as many as 500 in 10 years. As to the 
a likely cost of postwar home receiving sets, Dr. Baker 
TK Hi FLUORESCENT Wath reminded his audience that the industry had proved 


itself to be a low-cost producer. 















O. B. Hanson, chief engineer, National Broadcasti 
Co., told his listeners that the technical costs of televisi 


IG 







are three or four times those of ordinary sound broad- 
casting but that the results might be estimated as ten 
times as great. Thus, in the commercial sense. thx 
video art would be worth all it cost advertisers. 
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MORE STORAGE BATTERIES 
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Automotive replacement type storage batteries produced 
in the first nine months of 1944 total 13,967,952 as com- 
pared with 11,876,147 in 1943. Production in the third 
quarter was 5,425,172 as compared with 4,861,055 jn 
the same interval of the previous year. 













FACTS ABOUT FLEXIBLE SHAFTING 


Presenting information and engineering data in regard 
to flexible shafts and practices allied with them, th 
currently published second edition of the “Flexible Shai 
Handbook” is now available through S. S. White, In- 
dustrial Div., S. S. White Dental Manufacturing C 

10 East 40th St., New York 16, N. Y. Because progress 











MEETINGS AHEAD 







Jan. 5. Society of Chemical Industry, American 
section. Dinner meeting. C. S. Kimball, honorary secre- 
tary, 305 Washington St., Brooklyn, N. Y. 







Jan. 8-12. Society of Automotive Engineers, Inc. 
Annual meeting. Detroit, Mich. John A. C. Warner, sec- 
retary, general manager, 29 W. 39th St., New York, N. Y 














* cree Jan. 15-20. National Association of Home Build- 
ee P ers. Postwar exposition and convention. Chicago, III. 


. & rn ‘. . % George I ° Nixon chai N | 


Chicago 1, Ill. 
atisfactory life at e5°C. 








: nd $s > ° e 
L. Designed and built in sealed without contact by ; Jan. 22-24. American Society of Heating and 


2, Dried. impregnated. avoiding all possibility of body acid : Ventilating Engineers. _Annual meeting. Boston, Mass. 
* human honds ..- r A. V. Hutchnson, 51 Madison Ave., New York, N. Y. 
contamination. ting voltage an 
factor at operating 
Less than 2% power 
3. temperature. 







depend on Jan. 22-26. American Institute of Electrical Engi- 
anically sealed and do net a high , neers. National technical meeting. New York, N. Y. 













4. Condenser, Saiaatng the possibility of — H. H. Henline, 33 West 39th St., New York 18, N. Y. ; 
eas comadae ‘ae pea approved ballasts. 
5. Available for acceptance in UL an Jan. 24-27. Institute of Radio Engineers. Winter ¢ 
“ technical meeting, New York, N. Y. W. B. Cowilich, sec- 
; retary, 330 W. 42nd St., New York 18, N. Y. ( 
et ADM e eee y vce > , I 
Feb. 26-March 2. American Society for Testing 
¥ 
wi home| ae a RON STL Materials. Committee week. Pittsburgh, Pa. R. J. T 
Painter, assistant to secretary, 260 So. Broad St., Phila- ; 
318 West Schiller St Chicago 10, Illinois delphia 2, Pa. 
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Take a handful 


e You’ll see clean, saw-cut 

e slots or true-shaped Phil- 

. lips recesses, well-formed 
heads correctly centered 
over strong, straight 
shanks; deep, keen threads 
with sharp points. 

Corbin Slotted Wood Screw 


You'll see what we 
mean by uniform accu- 
racy, which allows only 
the best to get through 
( Corbin — to you. 

" Look to Corbin Screw 
Corbin-Phillips Wood Screw 





Corporation for your re- 
quirements in Corbin- 
Phillips and Corbin Slot- 
ted Wood Screws, Ma- 
chine Screws, Hardened 
Sheet Metal Screws, Self- 
Corbin Slotted Machine Screw 








CL _¥ 


Tapping Machine Screws, 
Stove Bolts. Also Steel 
Drive Screws, Lag Screws, 
Cap Screws, Set Screws, 
Hex Semi-Finished Nuts, 
Machine Screw Nuts, Es- 

Corbin-Phillips Machine Screw 


cutcheon Pins and Chain. 
We manufacture Air- 
craft Screws and Nuts to 


government specifica- 
tions. 
See your Distributor — 


Corbin Slotted Sheet Metal Screw 


also complete stocks at 
Chicago, New York and 
New Britain . .. and sales 





representatives who can 
“talk shop.”’ Write for 
Catalogs. 











Corbin-Phillips Sheet Metal Screw 
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of Corbin Screws 


speeds up production 


Anything fastened with screws can be fastened faster, better, 
more economically with Corbin-Phillips Screws. Because the 
strong Phillips Recessed Head grips the driver in a four-point 
steel ‘“‘center” that cannot slip. . . . Use Corbin-Phillips Cen- 
tered Driving to speed production safely. 


CORBIN-PHILLIPS AND CORBIN SLOTTED 


Wood Screws, Machine Screws, Hardened 
Sheet Metal Screws, Self-Tapping Machine 
Screws, Stove Bolts. Aircraft Screws to gov- 
ernment specifications . . . 

Also — Steel Drive Screws, Lag Screws, 
Cap Screws, Set Screws, Hex Semi-Finished 
Nuts, Machine Screw Nuts, Escutcheon 
Pins and Chain. 


THE CORBIN SCREW CORPORATION 


The American Hardware Corp., Successor 
NEW BRITAIN, CONN, Warehouses: New York, Chicago 














Pulp Products Department 


Daeg 


tons k. N.Y 


iPM Lae 


a ee 
NOW ACCEPT 
POSTWAR 
dR Se 


Without interfering with war 
work, we can now accept or- 
ders for transformers for use in 
connection with peacetime 
products. 


If you have not already ar- 
ranged for your postwar source 
of transformer supply, we sug- 
gest that you do so at your 
earliest opportunity. Send us 
your specifications for a quo- 
tation. 


& 


J is W ani D Vv 


a eee 


DONGAN ELECTRIC MFG. COMPANY 


ake 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


"Since Nineteen-Nine 


i 





in the use of flexible shafts, particularly in war products, 
has been notable as well as in aviation, automotiv: 
radio, electronic and machinery fields, a thorough re 
vision of the comprehensive text has been prepared. Th: 
discussion has been departmentalized to flexible shaft 
for power drives and for remote control with a discus 
sion of methods of connection. 


RADIO PLANS ITS POSTWAR 


Meeting in Chicago early last month, the Executiv: 
Committee of the Radio Manufacturers Association re 
viewed measures to speed the delivery of military radio 
radar, especially airborne radar, as well as ways to 
hasten to facilitate initial civilian production. A pro 
gram for closer cooperation between the RMA Parts 
Division and various distributors and jobbers was alsv 
discussed. Among the factors which must be involved 
if the RMA discussions point the way are Federal Com 
munications Commission decisions assigning frequenc) 
modulation and television frequencies and correspond 
ing determinations by representatives of the Office of 
Price Administration with reference to ceilings for ci 
vilian receivers. 


20 KW. PER RAILROAD CAR 


That railroad passenger cars of tomorrow will be so 
completely equipped electrically that a 20 kw. power 
plant will be required to handle the load is the prediction 
of Westinghouse engineers. In addition to air condi- 
tioning, engineers and designers of such transportation 
units are considering electrically refrigerated water 
coolers, electrostatic air cleaners and greatly increased 
lighting, probably wh fluorescent lamps. Westing- 
house development men anticipate the necessity for a 64 
volt power system to supplant the 32 volt one now gen 
erally specified. 


MICROWAVES FOR TELEVISION 


Predicting a nationwide television hook-up through 
microwave radio stations, 20 to 100 miles apart, Dr. 
George B. Hoadley of the Polytechnic Institute of 
3rooklyn pointed to war-learned lessons as affecting 
plans for television in the future. According to Dr. 
Hoadley, the advantage of microwave links lies in the 
fact that communication can be achieved at such fre 
quencies with relatively less transmitter power than 
would be required for broadcast service. Illustrating 
his point, Dr. Hoadley said that where a satisfactory 
short link can be achieved, with a small metallic reflec- 
tor, not more than 3 to 8 ft. in diam., the same direc- 
tional beam obtained with ordinary radio would require 
a reflector at least a mile in diameter. The speaker 
further contended that it will be necessary to go to 
higher and higher frequencies and to evolve new schemes 
to avoid interference between stations. 


COMMUNICATIONS STANDARDS 


Revision of the American Standard for Graphical Sym 
bols for Telephone, Telegraph and Radio Use has bee: 
issued in approved form by the American Standard 


ELECTRICAL MANUFACTURING 





PERMANENT MAGNETS MAY DO 


IT BETTER 


Basic Types of Permanent Magnets 


The thirty-six representative forms of permanent 
magnets shown above are adaptable to an infinite 
number of variations and uses. We have already 
made over 23,000 applications. Most of such appli- 
cations are required to do some job which can be 
done better by magnetism than by other force, and 
are designed and engineered for this specific pur- 
pose. Permanent magnets are today making pos- 
sible many mechanical and physical operations on 
implements of war which no other form of energy 
could actuate. 


To determine the type of magnet for any indus- 
trial need calls for exceptional experience and re- 
search training in magnetics. As exclusive manufac- 
turers of permanent magnets for over thirty-four 
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years, this company has pioneered many advances 
in magnetic technology. Our technical and engi- 
neering staff can help you to solve your problems in 
magnetization. Write for consultation . . . and ask 
for a copy of our informative article, ‘“‘Permanent 
Magnets Have Four Major Jobs,” from which the 
above illustration is taken. 


y THE INDIANA STEEL 
PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE «+ CHICAGO 2, ILLINOIS 
me 


Specialists in Permanent Magnets Since 1910 


COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY 
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Visas 


THE UNLIMITED POSSIBILITIES... FOR 


RUD 


rhe Me liulel iio rie im mes dul tila) 


FABRICATED PARTS 


FE aT Y 
LAMICOID FABRICATORS INC. 


LAMICO rae 
Tem ste), 18) as 


Waa 


Right now, this combination is “clicking,” as a seal 
and insulator on electrolytic condensers. Just the one 
application suggests other tremendous possibilities 
for this combined material with numerous electrical 
and mechanical advantages. Direct your inquiries on 
this, or any fabricating project, to Lamicoid Fabri- 
cators Inc. Here is an organization, skilled and mech- 
anized to design, plan, produce, deliver. Here, you 
can get fabricating done . . . Precisely, for electrical 
or mechanical functions. Phone, Wire, or Write 


3600 Potomac Av + Phone: CAPitol 1500 + Chicago 51, Ill. 


LAMICOID FABRICATORS INC: 


Midwest Fabricators for Mica Insulator Co. 


A bed Jy 


Specialists 1! UF j a 
NICO MUP Sea Cae UME NF 
Se Mee TAM TERT! Ls 





Association, 70 East 45th St., New York 17, N. Y 
The revision offers new symbols for new types of ap 
paratus and reconciles conflicts that arose within the 
previous standards. The project was undertaken unde 
the technical leadership of the American Institute o/ 
Electrical Engineers and the American Society of Me 
chanical Engineers, and the Aeronautical Board, th 
Bureau of Ships and the industries concerned cooper 
ated. This standard forms another completed part © 
the comprehensive series covering abbreviations anc 
symbols for various engineering and scientific fields a 
conducted by industrial, engineering and governmenta! 
groups through the ASA. Available as Z32.5-1944. 


ELECTRONICS IN POSTWAR 


Estimating that the total volume of production of the 
electronic industry on a wholesale basis may reach ard 
even exceed $1 billion a year, the sixth in a series oi 
engineering interpretations of the economic and financial 
aspects of American industry has just been issued by) 
George S. Armstrong & Co. Currently, the activities o/ 
the electronic industry may show a total for 1944 of as 
high as $4 billion because of huge war contracts. Post 
war applications and possibilities of electronic principles 
together with the description of the basic science of the 
subject of electronics is covered in this report in simpli 
fied language. 
radio frequency heating, resistance welding, dust pre 
cipitation, improved methods of detailed analysis and 
inspection of raw materials, transportation control, 
scientific and therapeutic fields and, in general, the 
power and public utility functions. Available throug! 
George S. Armstrong & Co., Inc., Industrial Engineers 
and Management Consultants, 52 Wall St., New 
York, N. Y. 


Specific points of use are indicated as 


RCA HAS 25TH ANNIVERSARY 


Marked by greetings from President Roosevelt and in 
cluding as guests 62 charter employees, the Radio Cor- 
poration of America celebrated its 25th anniversary at 
a dinner in New York early in December. The part 
played by radio and by RCA in the successful conduct 
of the war and the implications of war-learned lessons 
for better living in America later on were emphasized 
by Colonel David Sarnoff, currently attached to the 
Signal Corps but previously president of RCA. At the 
time of its organization, 25 years ago, RCA had 457 
employees ; today the total exceeds 40,000, 55 per cent 
of whom are women, 


ELECTRONIC GLUE BONDING 


Something of a revolution in the fabrication of homes, 
furniture and various products where wood is likel) 
to be specified as a construction material was recently 
suggested by C. N. Batsel of the Radio Corp. oi 
America who foresaw stronger, more durable and less 
costly structures through the use of glued wood con 
struction made practicable by the perfection of elec 
tronic power heating techniques and new types of ad 
hesives. Some of the resins are water- and mildew 
proof, and wood which is impregnated and proper] 
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- For additional information 
write to Section 153-12, 
Appliance and Merchandise 
Dept., General Electric Com- 
pany, Bridgeport, Conn. All 
Deltabeston Asbestos-, Glass- 
and Synthetic-insulated Wires 
and Cables are distributed 
nationally by Graybar Elec- 
tric Co., G-E Supply Corp., 
and other G-E Merchandise 
Distributors. 


BUY WAR BONDS 
AND KEEP THEM 


Hear the General Electric radio 
programs: ‘“The G-E All Girl Or- 
chestra’’ Sunday 10 P.M, EWT, 
NBC. ‘The World Today’’ news 
every weekday 6:45 P.M., CBS, 








PROTECT 


FLUORESCENT LIGHTING 











WITH 


DELTABESTO 


FIXTURE WIRE 








TYPE AF IS IDEAL 
FOR BALLAST WIRING 


Deltabeston Asbestos-insulated Fixture Wire, Type AF, is ideal 
for wiring fluorescent ballasts because it has high resistance to 
heat, flame, moisture and is so easy to install. It is approved for 


wiring all types of lighting fixtures even with temperatures ex- 
ceeding 90C (194F). 


Deltabeston Type AF is insulated with felted asbestos, im- 
pregnated with a special wax compound. It is mechanically strong 
and extra flexible. The insulation will not rupture even when 
twisted into the most intricate shapes. Deltabeston is free-, 
stripping and easy-splicing. It is available in solid or stranded 
conductors with plain black or white finishes. Type AF is also 
furnished in cotton or rayon braided types—brown, old brass 
or black. Other colors can be obtained on request. 


GENERAL © ELECTRIC 

















cured is water- and mildew-resistant, extremely duraiile 
| and possessed of greatly improved dimensional stability 
| Attractive appearance and permanent finish are addi- 
tional factors leading to the conclusion that such bonded 
wood construction will replace some of the, relatively 
expensive imported hard woods previously specified at 








various points. 















ABOUT PEOPLE YOU KNOW 


Formerly the chief engineer of Pratt & Whitney Aircraft 
Corp., Kansas City, Mo., Arthur E. Smith has been 
appointed assistant chief engineer of Pratt & Whitney 
Aircraft Div. of United Aircraft Corp. 



















Recently appointed to head the engineering depart- 
ment of Penn Electric Switch Co., Goshen, Ind!, is 
Donald G. Cameron. 








Clarence E. Bleicher, vice president and general 
manager of the De Soto Div., Chrysler Corp., has been 
named president of the division. Byron G. Foy, 
former De Soto president, has just returned from over- 
seas services and will resume his civilian duties as vice 
president and director of Chrysler Corp. 













PLIERS 
AID 
PRODUCTION 


On the production lines of many of 
America’s manufacturers of elec- 
trical equipment, Klein Pliers are 
helping save the valuable minutes 
that rapidly mount into produc- 
tion hours. 


Promoted to the post 
of chief engineer of the 
Schick, Inc., plant in 
Stamford, Conn., is Nor- 
man A. Gray. (Shown 
at the left.) 











Retiring president of 
Rust Engineering Co., 
S. M. Rust, has_ been 
elected chairman of the 
company’s board of di- 
rectors. S. M. Rust, Jr., 
is now president. 























Kleins are the electrician’s pliers | 
—and back of them is almost a | 
century of manufacturing experi- | 
ence. The carefully controlled bal- | 
trob ance, the right spring inthehandle, | 
the keen knives—all mean work 
performed quicker—easier. 





Recently made vice president of Westinghouse Elec- 
tric & Mfg. Co., Sharon, Pa., H. V. Putnam was for- 
merly manager of the Transformer Div. 







, ; Announcement has been made of the appointment of 
Whatever your manufacturing | Roy C. Sylevander as director of engineering of Ben- 


lans are for the future, it will 7 ae aa ; : 
a you to see that weiteaee are | dix Aviation Corp., Eclipse-Pioneer Div. 


equipped with Kleins—standard 
with electricians “since 1857.” 


ASK YOUR SUPPLIER 








S. C. Bennett has joined the staff of Lawrence 
Aeronautical Corp., Linden, N. J., as chief engineer. 







Appointed research engineer on the staff of the Phila- 
| delphia division, Yale & Towne Mfg. Co., is Richard 
S. Johnson. 
























This book on the care 
and safe use of tools 
ee will be sent without 
~ charge upon request. 


[2 > EP, 


The appointment of Clyde A. Peterson as designer 
in the newly created Radio Receiver Div., Westing- 
house Electric and Mfg. Co., has been announced. 









Since 1857 


Named general manager of Allis-Chalmers Mig. 
Co.’s Norwood, Ohio, works, is R. W. Davis, formerly 


Mathias ae STijitag | assistant manager of the company’s electrical depart- 
ment at Milwaukee, Wis. 


18, aed Associated with the Research Laboratories Dv. 
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Squares 


... with cotton, paper, asbestos 
or glass insulation. 


Small sizes also with cotton and 
enamel insulation. 


Our magnet wire is dead soft 
and perfectly spooled. 


Send us your inquiries. 


SALES 


NEW YORK 17, N.Y. 

CHICAGO 6, ILL. 

BOSTON OFFICE 
Marshfield Hills, Mass. 


CLEVELAND 14, OHIO 


OFFICES 


PITTSBURGH 19, PA. 
WASHINGTON 5, D.C. 
PHILADELPHIA 7, PA. 
LOS ANGELES 13, CALIF. 
DETROIT 2, MICH. 


See Your Telephone Directory 


BAR TO FINIS 


“This is soft stuff,’’ 
says Romey * 


*Copr. RCC — 1945 
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—]Z lo wer General Motors Corp., for the last thirteen years, John 


| PY aV oe ee ey C. Straub has been appointed research engineer o/ 
ose Wheels ; 


American Foundry Equipment Co., Mishawaka, Ind. 






Formerly chief engineer and general manager of the 
Allied Control Co., Inc., Chicago plant, C. B. Gwyn, 
Jr., is now engineering technical and manufacturing 
manager of the Tungsten and Powder Metal Divisions, 
H. A. Wilson Co., Newark, N. J. 










Changes have been made in the Trumbull Electric 
Mfg. Co., Plainville, Conn. Elmer T. Carlson has 
succeeded John H. Trumbull as president. Vice 
presidents are R. C. Graves and C. A. Bedford. 
















The president and vice president, respectively, of the 
newly-formed industrial research and development sub- 
sidiary of Pyrene Mfg. Co., Newark, N. J., the Pyrene 
Development Corp., are Charles G. Durfee and Ed- 
ward J. Waring. 


« « s because of this ‘ . ; ‘ . 
RUGGED and QUIET patented construction Appointed assistant chief engineer of Niagara Fron- 


The steel inlet and back plate di d slots i t : : ‘ i i 
1 erture eract spacing aT bieden ‘Tie Ahales ane ae tier Div., Bell Aircraft Crop., is John F. Strickler. 
increase rig 


A machined heavy cast iron hub is riveted to the back plat : ; 
2 oe ee ate, Sa Formerly assistant manager of Menominee and 


















aaa a ia 








The blades are spot welded to the back plate. The bi i . : : : : 
S then pressed thru slots in the Inlet disc ond bent againet the Marinette Light & Traction Co., Marinette, Wis., John 
eee ee ne eet Serene. A. Sargent has become planning engineer for Ansul 






Why Not Use These Rugged Wheels in Your Apparatus? 


NPVNSIB UP Rrel elem ouvert te 
556 W. Monroe St. Chicago 6, ILL. 


Chemical Co. 








Newly appointed vice president and general manager 
of Clearing Machine Corp., Chicago, is William F. B. 
Henderson, formerly general manager of the Plumbing 
Ware Div., Briggs Mfg. Co. 









FOLDING DOUBLE CUPPED Aeronautical engineer-designer of aircraft, Frederick 

* WASHER LUGS «x John Knack, has been appointed vice president in 
: 4 charge of engineering for the Luscombe Airplane Corp., 
A SIZE and TYPE for every need! Trenton. 







At P & W Div. of United Aircraft Corp., Arthur E. 


bef tt) NO Smith has been appointed assistant chief engineer. 











Formerly connected with the War Production Board, 
Fred T. Kennedy has been made general manager of 
the Blackmer Pump Co., Grand Rapids, Mich. 








Whipple Jacobs, president of the Belden Mfg. Co., 
Chicago recently celebrated his thirtieth anniversary 
with the organization. 





The appointment of Louis G. Pacent, Jr., to the 
position of head of the Industrial Engineering Dept., 
Emerson Radio & Phonograph Corp., New York, has 
been announced. 









Formerly director of Durable Goods Div., Office of 
Civilian Requirements, Henry A. Dinegar has joined 
the American Steel Export Co. as manager of the 
Electrical Appliance Div. 









Named New York and Chicago industrial managers, 
respectively, of Brown Instrument Co., precision indus- 
trial instrument division of Minneapolis-Honeywell 
Regulator Co., are O. B. Wilson and J. A. Robinson. 






FKRUEGER & HUDEPOHL 






hd tentalanateadithcsed ns iM vind Elected director of Westinghouse Electric & Mi‘y. 






ELECTRICAL MANUFACTURING 





ws «@ 


iS 








JANUARY 1945 


ALL-PLASTIC PRODUCTS 


AT AUTO-LITE 


Ornament for Ash Tray Terminal * Custom Hardware Molding Ornament * Horn Button 
Radiator Ornament Horn Button * Radio Grill Name Plate * Scuff Plate 
Instrument Panel * Crest Horn Button Grill * Cluster Dial 


hd 


Not just plastics, not just metals, but both — 
and combinations of both—are the raw mate- 
rials with which the Bay Manufacturing Div- 
ision of Auto-Lite works to achieve true func- 
tional beauty. Beauty which works, as cre- 
ated by Auto-Lite under one big roof, will be 
one of the major forces in selling in tomor- 
row’s competitive market. Postwar designers 
are invited to inquire into the advantages 
offered to them by Auto-Lite’s artisanship in 
plastics and metals. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
DETROIT 2, MICHIGAN BAY CITY, MICHIGAN 


Tune in Auto-Lite’s great radio show “EVERYTHING FOR THE 
BOYS,” starring Dick Haymes and featuring men and women 
at the fighting fronts. Every Tuesday night—NBC Network. 


PLASTICS anv METALS 
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4,000 Parts Per Day  ~A@ 
with DI-ACRO Bender CRE 
“Enclosed are pictures taken 
in our plant which prove 
the DI-ACRO Bender will do a real adele job. We are 
making 4,000 completed parts per day which is competitive 
to most Power Presses.” (Name on request.) 
Here is an example of “DIE-LESS DUPLICATING” typical 
of a great variety of formed parts readily made with DI-ACRO 
Precision Machines,—Benders, Brakes, Shears. Picture below 
shows an acute right angle bend and photograph above shows 
the finished part formed to die precision, Women operating 
<8 ACRO URKESs maintain a high out-put on production work. 


HERMETICALLY 
— D 


TRANSFORMERS 


Complete facilities and manufacturing experience for quality 
production. Send specifications or samples for estimate. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


Co., is Harry B. Higgins, president of Pittsbureh 
Plate Glass Co, 


The manufacturing division of Crosley Corp. an- 
nounces the appointment of L. J. Karmen as director 
of administration, 


According to the director of engineering of National 
Union Radio Corp., Kenneth McLeod has joined the 
engineering staff to take charge of electronic quality 
control. 


Assistant vice president and director of Mackay 
Radio and Telegraph Co., affiliate of International Tele-: 
phone and Telegraph Corp., is L. F. Spangenberg. 


Appointment of R. W. Owens as vice president in 
charge of manufacturing of Elliott Co., Jeannette, Pa., 
has been announced. 


The election of Roy W. Johnson as vice president 
and director of Warren Telechron Co., Ashland, Mass., 
has been announced. 


Captain Jennings B. Dow, USN, for many years 
well known to manufacturers of electrical and electronic 
equipment, has been appointed Director of Electronics 
for the Bureau of Ships. Captain Dow has for several 
years headed the Radio Division of the Bureau. 


GEORGE STEHLE DR. A. C. BATES 


The appointment of 
Dr. A. C. Bates as 
Chief Engineer of the 
Roller-Smith Div., Realty 
and Industrial Corp., has 
been announced. W. J. 
Cherones and George 
Stehle are instrument 
engineer and production 
planning engineer respec- 
tively. 


W. J. CHERONES 


Formerly research engineer, Bailey Meter Co., Cleve 
land, P. S. Dickey has been named chief engineer. He 
will be assisted by H. H. Gorrie, who has become @s- 
sistant chief engineer and R, E. Clark, manager of 
contract engineering. 
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Robert P. Kenney, chief of the vinyl resins unit 
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LEAR AVIA, INC. RELY ON MICRO SWITCHES 


FOR INSTANT, PRECISE CONTROL OF ELECTRO-MECHANICAL ACTUATORS 


Micro Switches are responsible for the accurate 
operation which has made Lear Actuators ideal components 
for use in military aircraft. 


Lear Avia, Inc., Piqua, Ohio, who build these light, power- 
ful electro-mechanical devices, find Micro Switches provide 
the precise, instant control required yet keep within the re- 
quired limits of small space and light weight. 


This small Lear Actuator shown here weighs but 3.3 pounds. 
Yet it is capable of moving 1200 pounds. Rotary type Lear 
Actuators are capable of operating torques from 400 inch- 
pounds to 6500 inch-pounds. 


Lear. Actuators must operate instantaneously. Micro 
Switches, used in pairs, cause the unit to start or stop at the 
exact point of predetermined setting in the control box. The 


The basic Micro Switch is a thumb-size, feather-light, plas- 
tic enclosed, precision, snap-action switch, Underwriters’ 
listed and rated at 1200 V.A., at 125 to 460 volts a-c. 
Capacity on d-c depends on load characteristics. Accurate 
repeat performance is experienced over millions of opera- 
tions. Wide variety of basic switches and actuators meets 
requirements varying from high vibration resistance to 
sensitivity of operating force and motion as low as 2/1000 
ounce-inches. Many types of metal housings are available. 


LET’S ALL 

BACK THE 
ATTACK — 
BUY EXTRA 
WAR BONDS 
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first Micro Switch limits the actuator travel in one direction, the second 
Micro Switch serves as the limit to travel in the other direction. Lear Actua- 
tors may be controlled by manual switches, thermostats, pressure switches, etc. 


Micro Switches were selected by Lear Avia, Inc. because a sensitive and pre- 
cise limit switch was required to provide the accuracy of control necessary. 
The quick make-break action of Micro Switches was also found to assure 
long operation life on severe direct current loads. No unit failure due to 
faulty Micro Switches has ever been recorded. 


Designers and production engineers who are letting pre-conceived ideas go 
by the boards .. . seeking a new way... will do well to investigate Micro 
Switch. This tiny, snap-action electric switch can be counted on for any ap- 
plication where a small, precise, sensitive switch is required that will respond 
accurately to actuating motion through millions of repeat operations. 


Micro Switches provide over 2700 variations . . . combinations of housings, 
actuators and electrical characteristics. For complete information, send for 
Handbook-Catalog No. 60. If your application is for aircraft use, also send 
for Handbook-Catalog No. 70. 


“Uses Unlimited"—a dramatic 
talking motion picture of Micro 
Switches, in color, is available 
to industrial groups, training 
classes, schools and colleges, 
through Y.M.C.A. Motion Pic- 
ture Bureau, New York, Chi- 
cago, San Francisco. Size: 16 
mm. Length: 40 minvtes. Write 
us for details. 

© 1944 


MICR 


TRADE 


Micro Switch Corporation, Freeport, 
Illinois ¢ Branches: 43 East Ohio 
Street, Chicago (11) + 4900 Euclid 
Avenue, Cleveland (3) « 11 Park 
Place, New York City (7) « 1709 W. 
8th St., Los Angeles (14) + Sales & 
Engineering Offices: Boston « Hart- 
ford « Portland, Ore. « Dallas, Tex. 


MARK 


SSWITCH 


MADE ONLY BY MICRO SWITCH CORPORATION 
FREEPORT, ILL..USA 
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why fighting equipment deals out greater destruction 
today—lasts longer—takes more punishment? It's due 
to a lot of things—American initiative, ingenuity—and 
sometimes just plain dissatisfaction and inquisitive- 
ness. Take simple things like springs. 

* * * 


The range of performance has been increased greatly 
in recent years, but in spite of that, spring failure is 
practically unknown—certainly unnecessary. It's the 
result of a combination of scientific methods and 
practical experience—in materials, design, heat-treat- 
ment and tests. 


* * * 


The range is greater—because the inquisitiveness of 
Gibson craftsmen is never satisfied. If you, too, are 
raising your sights for better mechanical action— 


USE GIBSON SPRINGS 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 
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the chemicals bureau, War Production Board, is now 


_ manager of International Service of the Chemical Diy, 


| 


B. F. Goodrich Co. 


Formerly manager of the Range Dept., R. M. Beatty 


| is now War Production general manager of the Electric 
| appliance Division of Westinghouse Electric & Mig, 
| Co., Mansfield, Ohio. 





Advanced from vice president to president of Crescent 
Insulated Wire & Cable Co., Inc., Trenton, N. J., is 


_C. E. Murray. 


Shook Bronze Corp., Lima, O., announced the elec- 


| tion of Alan Dale as vice president. 


The promotion of George F. Wunderlich from pro- 


| duction manager to the new position of general manager 


of Eitel-McCullough, Inc., San Bruno, Calif., and Salt 


| Lake City, Utah, has been announced. Louis Pierri 
| is production manager of the home plant at San Bruno 


| and Hewitt V. Wilson is manager at the Salt Lake 
| City plant. 


| Tool Builders’ Association recently took place. 


Election of new officers of the National Machine 
Wil- 


| liam P. Kirk, vice president of Pratt & Whitney Div., 
| Niles-Bement-Pond Co., is first vice president of the 


| organization. 


Herbert H. Pease, president of New 
Britain-Gridley Machine Div., New Britain Machine 
Co., is second vice president. The new treasurer is 
Crawford N. Kirkpatrick, president of Landis Ma- 
chine Co. 


Advanced to the post of chief field engineer of Burndy 
Engineering Co., Inc., is Eric E. DeMarsh. 


|... AND ABOUT COMPANIES 


| It has been announced by the Celanese Corporation 
| of America that the name of its plastic organization 


has been changed from Celanese Celluloid Corp. to 
Celanese Plastics Corp. 


Now known as Holtzer-Cabot Div. of First Indus- 


| trial Corp., is the former Holtzer-Cabot Electric 
| Co., 125 Amory St., Roxbury, Boston 19, Mass. 


Recently nearly 100,000 employees throughout the 


| nation observed the seventy-fifth anniversary of the 
| Western Electric Co., manufacturing, purchasing and 
_ supply unit of the Bell System, which has become, 


during World War II, the Nation’s largest producer of 


‘| communications and electronic equipment for the 


| Armed Forces. 


Widespread use of fractional horsepower motors in 


| wartime has required an increase in the plant facilities 


| of Bodine Electric Co., Chicago, Ill. 


Ground has been 


| broken for a two story addition which will enlarge pres- 
ent capacity approximately 50 per cent. 


Van Doren, Nowland & Schladermundt, industrial 
designers, New York, N. Y., have been appointed by 
F. W. Wakefield Brass Co., Vermilion, Ohio, manu- 


ELECTRICAL MANUFACTURING 





{ 
; 


How RCA Electron Tubes Speed Wood Bonding 700% 


Electronic Heat Helped Tolerton 
Lumber Co. Multiply Production 
of Wooden Aircraft Members. 


CRITICAL shortage of Grade A spruce 
of adequate size threatened to limit 
manufacture of wood aircraft. 


As solid planks from which wing spars 
were cut became harder and harder to 
find, manufacturers resorted to ingenious 
bonding together of easily available, ran- 
dom pieces, but production time and costs 
increased sharply. 


To lick this new problem, the Tolerton 
Lumber Co., Alliance, Ohio, applied elec- 
tronic heating. 


They developed methods by which elec- 
tronic heating “set” glued joints in 2 min- 
utes .. . instead of hours as formerly re- 
quired by cold-setting. They found that it 
took only 20 minutes for electronic heat to 
bond several planks into a laminated 
6” x 6” x 1614’ beam... as against 4 hours 
in a hot-platen press! 


Electronic heat at Tolerton is provided 
by an RCA 16-kw electronic generator, in 
which power from the commercial supply 
is converted from a frequency of 60 cycles 
to 10 million cycles. Two RCA Type 892-R 
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oscillator tubes and six RCA Type 
872-A/872 rectifier tubes are used, 


Results: 


1. The Tolerton plant output jumped from 
25 to 200 spars per day, because of short- 
ened press time. 


2. The setting of the glue is complete, be- 
cause electronic heating produces uniform 
temperature throughout the glue line. 


3. Lumber costs were cut about 40% by 
use of odd pieces. 


4. In tests, the joints proved stronger than 
the wood itself 100% of the time — well 
above the government specifications. 


Other Applications By Tolerton: Mr. R. I. 
Tolerton, Vice President of the Tolerton 
Co., reports that “we are also using this 
electronic method of gluing in the manu- 
facture of lithograph backing blocks, steel- 
Remember, the Magic Brain of 

all electronic equipment is a 

tube . . . and the fountain- 

head of modern Tube devel 

opment is RCA, 


mill hammer boards, and 6-inch square 
maple blocks, which are later turned to 
make wheel-bearings for bombers. In each 
case the result has been important savings 
in time and expense, and more accurately 
made products because of the better glue 
adhesion obtained by electronic heat.” 


For Further Information on the Tolerton 
operation, send for free 8-page article, 
“Electronic Heating Sets Glue in Lami- 
nated Aircraft Spars.” For examples of 
electronics at work in our own factories, 
send for the free 32-page booklet, “Elec- 
trons in Action at RCA.” Address all in- 
quiries to RCA, Commercial Engineering 
Section, Dept. 62-50K, Harrison, N. J. If 
you have any problem involving the use 
of electron tubes, RCA tube-application 
engineers will be glad to help you or to 
put you in touch with a manufacturer 
who can. 


MR Ta 
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RCA Victor Division - 


Camden, N. J 





For the TOUGHEST 
RESISTORS. ask for 


GREENOHMS | 


Standard 10 and 20 
watt fixed. 1-50,000 
and 1-100,000 ohms. 


% Greenohms — those green-colored 
cement-coated- Clarostat power resist- 
ors—definitely “Stay Put”. They are 
tough! Resistance is right to start with 
—and stays right after years of use 
and abuse. 


Standard adjustable 
25 to 200 watts. 1- 
100,000 ohms. Brack- 
ets. Additional slid- 
ers available. 


Also available in 
special windings, 
terminals, mount- 
ings, taps, etc. 


* Write for 
Literature 
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FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
to your specific needs and held to 
close tolerances. 


INVESTIGATE MODERN 
AKRON PORCELAIN— 


investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you 
no obligation, of course. 


Me ARRON 


Send us spec- 

nn Fr b é& ifications, sam- 
—— — ples, or blue 

C GR POE EW CY, ris ier 

suggestions 


co Cory Ave., AKRON 14, OHIO vores estimates. 
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facturers of lighting fixtures since 1906, as consultants 
on new fluorescent lighting equipment. 


Announcement has been made that St. Thomas, On- 
tario, will be the site of a new bearing and rock bit 
plant to be operated by Timken Roller Bearing Co., 
Ltd., Canadian subsidiary of Timken Roller Bearing 
Co., Canton, Ohio. Design of plant buildings will be 
started immediately and operations, requiring an esti- 
mated three hundred employees, will begin as soon as 
possible. 


The War Production Board has given Eureka 
Vacuum Cleaner Co. authorization to start production 
of a newly-perfected cordless electric iron. 


Radio listeners will help design the new home radios 
to be produced by Bendix Radio at Baltimore, as soon 
as the military situation permits. Nation-wide surveys 
of consumer preferences in reception quality, cabinet 
design and other features are now underway. 


Located at 70 Washington St., Brooklyn 1, N. Y., 
Garod Radio Corp. has expanded its manufacturing 
facilities and has taken on an additional floor, an area 


of some 30,000 sq. ft. 


Monarch Aluminum Mfg. Co., Cleveland, O., has 
announced the perfecting of a special mechanized process 
for casting, machining and completely finishing alumi- 
num sole plates for electric irons. 


Completion of the first all-electronic drying system 
for producing penicillin has been announced by Dr. 
George H. Brown of RCA Laboratories. The ready- 
to-use ampules of penicillin can be obtained at the rate 
of 200,000,000 Oxford units an hr, from a single RCA 
installation. 


Headquarters for the new appliance division of 
Higgins Industries, Inc., New Orleans, will be lo- 
cated at 521 City Park Ave., New Orleans. The di- 
vision will handle such products as cordless electric 
irons, television and FM radios, automatic washers and 
dryers and air conditioning units. 


Plans for the erection of a modern plant on the Pacific 
Coast for the manufacture of laminated plastics in sheets. 
rods and tubes have been announced by Taylor Fibre 
Co., Norristown, Pa. 


Minneapolis-Honeywell Regulator Co. has re- 
vealed the completion of its 30,000th electronic auto- 
matic pilot for precision bombing aircraft. 


Address of Watco Engineering, Inc., has been 
changed from 12435 Euclid Ave., to 220 Scranton Road, 
Cleveland, O. 


Superior Tube Co., Norristown, Pa., manufacturers 
of fine small metal tubing, recently celebrated its tenth 


anniversary. 


Starting in 1925 as a manufacturer of ventilating 
equipment and now producing a wide range of 
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ELECTRICAL CONTACT RIVETS 
* In a Wide Choice of 


Materials, Styles and Sizes 
* 


Most electrical contacts are in the form of rivets. To 
enable contact users to select contact rivets quickly 
and conveniently, ingenious tables are used in the 
booklet, ‘‘Fansteel Electrical Contacts—An Engineer's 
Handbook.” Nearly 3000 standard styles and sizes 
of solid and composite rivets are listed, available in 
a wide variety of contact materials. Other pages list 
screws, disks, segments and special shapes. Hundreds 
of busy engineers, production men and purchasing 
agents keep this book handy. 


Making it easy to select electrical contacts is only one 
of the many Fansteel services with which you should 
-become familiar. Other valuable services include 
technical assistance, laboratory testing, special 
development work. Write for the booklet, ‘Fansteel 
Electrical Contacts—An Engineer's Handbook,” or 
better still, ask the Fansteel man in your vicinity to 
drop in with a copy. 
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NORTH CHICAGOs> -,JILLINOIS 
BRANCH OFFICES IN PRINCIPAL CITIES 
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Unsurpassed 
QUALITY | 


e The Industrial Condenser 
5 MED. 


50,000 VOLTS 
DC WORKING 


Corporation manufactures 
acomplete line of Oil-filled, 


Electrolytic, Wax and Spe- (Illustrated above)...28 


inches high, weight 175 
pounds, built by Indus- 
trial Condenser Corpo- 
ration to meet Navy 
specifications. Oil-filled, 
oil impregnated. Built 
for 24 hour continuous 
operation and total sub- 
mersion in salt water. 


cial Mica Capacitors for 
allindustrial,communica- 
tions and signalling ap- 
plications up to 250,000 
volts working. Complete 
laboratory and engineer- e 
ing facilities available 


An Industrial 


for solution and design Condenser 
for every 
industrial 


application. 


of capacitor problems 
for special applications. 


aad: ND ELECTROLYTIC 


DUSTRIAL 


CAPACITORS 


nm 
CONDENSER 


CORPORATION 
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cooling, air moving and gas-fired heating appliances, 
Utility Fan Corp., Los Angeles, has changed its name 


_to Utility Appliance Corp. 


That the company facilities for research, screw thread 
engineering, production and distribution of precision 
threading tools might be expanded, Greenfield Tap 
and Die Corp., Greenfield, Mass., has purchased 
Geometric Tool Co., New Haven, Conn. 


Manufacturers of electric clocks and synchronous 
motors, Warren Telechron Co., Ashland, Mass., has 
leased factory assembly space in Lowell, Mass. 


The Scintilla Div., Bendix Aviation Corporation 


_ and its sub-contractors have produced more than two 





million units of such precision equipment as aircraft 
magnetos, ignition switches and harnesses, spark plugs 
and Diesel fuel injection devices since Pearl Harbor. 


Westinghouse Electric & Mfg. Co. has completed 
plans for postwar conversion to civilian production. 
The chairman announces that the company has 12 per 
cent more manufacturing space than in 1939 and that 
it should prove adequate for the two-shift basis plan 
after the war. 


An enlarged modernized boiler plant designed to 
help meet heavy wartime production and postwar plan- 
ning is now operated by the Formica Insulation Co., 
Cincinnati. 


Production of more than 18 million mechanical time 


| fuses, nine million projectiles and four million starter 
| drives for the engines of war tops the mass of equipment 


delivered to allied armed forces by Eclipse Machine 
Div., Bendix Aviation Corp. since Pearl Harbor. 


Recent completion of a new high frequency induction 
experimental laboratory by the Tocco Div., Ohio 
Crankshaft Co., Cleveland, emphasizes the enlarged 
industrial acceptance being accorded the induction heat- 
treatment process. Reported to be the largest laboratory 
of its kind devoted solely to induction heating advance- 
ment, it covers 20,600 sq. ft. of floor space and is 
equipped with 24 test heating stations now supplied by 
2000 kw. of power, having a frequency range varying 
from 960 to 1,000,000 cycle. 


HOME RADIOS BY LEAR 


Announcement of the entrance of Lear, Inc., into the 
home radio field brings another indication of postwar 
plans by a company which has been most active upon 
components for the machines for war. Merchandising 
Manager Hast of the Home Radio Div., Lear, Inc., re- 
ports an extraordinary interest in the availability of 
such radio receivers not only from outlets that have 
previously handled such products but from many others 
not largely related to house furnishing activities. Mr. 
Hast concludes : “Competition will be keener, but com- 
petition has always worked to the advantage of the 
manufacturer who puts out the better product. Only 
those who do not intend to turn out a good product 
need have any worries over that.” 

During the war, Lear has not only manufactured an 
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RFACED DUBRE 


Speeds Clsambipl 


The chart shows the comparative smoothness of Dobar and 





SMOOTH SU 
7 DOBAR 


ADVANTAGES 















standard insulation papers as recorded by Brush Surface 
Analyzer equipment. The tests prove Dobar laminated 


High dielectric strength electrical papers are 3 to 4 times smoother. 


.. . especially in high humidity This super-smoothness makes Dobar faster and easier 


to insert into tight places. Rough treatment won’t crack or 
damage it. Its dielectric strength is 70% better than stand- 


Low current leakage 


Easy to work in tight spots : 
ard papers under ordinary conditions, and up to 296% 


better in 85% RH and 85°F. That’s another valuable 


margin of safety. 


High resistance to abrasion 


Noncorrosive 


“uO w & @© NH = 


Less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 


For extra protection, specify Dobar. It is available from 
leading insulation paper suppliers, who will provide 


samples. Or, write to us for detailed information. 
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When you need non-ferrous 
and stainless bolt and nut 
products the logical source—the natural 
source—is Harper. 


Specializing on Everlasting Fastenings 


Harper specializes on non-ferrous and 
stainless bolts, nuts, screws, washers, 
rivets and accessories . . . is not con- 
cerned with common steel. The Harper 
engineering and manufacturing staffs are 
composed of men who have concentrated 
on the working properties and peculiar- 
ities of brass, copper, bronzes, Monel and 
stainless steel. 


Ample Manufacturing Facilities 
The plant houses hundreds of machines, 
some standard some special . . . machines 
for heading, forging and threading huge 
fastenings and small .. . all engineered to 
do the best job on non-ferrous and stain- 
less alloys. 
4360 Items in Stock 


Harper maintains large stocks of a great 
variety of sizes and types of non-ferrous 
and stainless fastenings, many of which 
are considered “hard-to-get.” 


New Catalog Available 
4 colors, 104 pages, page size 842" x 11”. 
Complimentary to executives presenting 
requests on company letterheads. 


THE H. M. HARPER COMPANY 
2609 FLETCHER STREET * CHICAGO 18, ILLINOIS 


BRANCH OFFICES: New York City © Philadelphia 
Les Angeles © Milwaukee ¢ Cincinnati ¢ Houston 
Representatives in Principal Cities 
























extensive line of highly specialized motors for aircraft 
and other combat equipment but has produced a radio 
set for aircraft that was a pioneer in its field. 


BENDIX RADIO DIVERSIFIED 





Currently mass producing more than 128 types of com- 
munications equipment, the Bendix Radio Div. of Ben- 
dix Aviation Corp. in the year ending September 30, 
1944, had a gross of $148,790,816. General Manager 
Hilliard states that the division’s production dollar vol- 
ume for the year exceeded the $129,767,000 total of 
home radio equipment produced in America during 
1939, Bendix activities include specialized communica- 
tions, radio and radar services for aircraft and other 
military use, radio compasses, instrument landing sys- 
tems, control networks and very high frequency spe- 
cialized products. 

First of the Bendix Corporation's 17 divisions to an- 
nounce its forthcoming entry into the consumer field 
with a complete line of home radios, this division re- 
ports more than 20,000 successful test miles rolled up 
in connection with joint expefiments in railroad radio 
intercommunication. During the past year, war pro- 
duction records included a peak monthly output of 5,000 
radio compasses, nearly tripling a whole year’s prewar 
production. To meet continuing military requirements 
for its standard and new products, the division has 
called upon 35 sub-contractors and nearly 600 suppliers. 
Many former sub-contractors, schooled to build Bendix- 
designed equipment are now contractors. 


STANDARDS FOR RESISTANCE WELDERS 


Sponsored by the Resistance Welder Manufacturers As- 
sociation, all those welding equipment standards thus 
far developed and approved are included in Resistance 
Welding Equipment Standards. Specifically referred 
to are nomenclature and definitions and standards for 
horn type spot welders, press type spot and projection 
welders, seam welders, upset-butt and flash-butt weld- 
ers, stored-energy welders, resistance welders and elec- 
trodes. Not only are electrical and mechanical features 
fully referred to but optional characteristics, perform- 
ance ranges, test conditions and conversion factors are 
also discussed. 


FIRE POWER FOR B-29’S 


So important is electricity and the job that it does in 
the modern war plane that mechanical ways simply 
could not provide the results that electrical ways 
readily offer. For example, the high altitude and high 
speed of the B-29 creates new problems in the destroying 
of enemy fighters which would attack them. The arm) 
system had been to be able to defend the airplane against 
a variety of attacks as difficult as these; nose attacks 
where only three seconds elapse from the time that the 
fighter is six blocks away until he is gone behind; sid 
attacks in which the relative angular rate is so great 
that the guns must lead the fighter by as much as 20% 
yards and slowly closing tail attacks which demand 
very accurate return fire from the B-29, 

Jointly concentrating upon the job, the Army Forc« 
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moe ov Rolier-Smith Co. Betnexem, PaUSA. 
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TYPe A NO. 
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BUY MORE 
% WAR BONDS 


ROLLER-SMITH SWITCHBOARD INSTRUMENTS 


OTHER R-S INSTRUMENTS 


Panel dnd portable instruments of practically every 

standard size, shape, capacity, type and style are 

included in the R-S line of electrical instruments. 
Shown here are (right) 
A, S. A. type 3.5" micro- 
ammeter and (left) porta- 
ble circuit tester. 


ROLLE 


Canadian Plant: ROLLER-SMITH MARSLAND LTD., Kitchener, Ontario 


Sales Representatives 


In both d-c and a-c switchboard instruments, Roller-Smith has 
concentrated on a moving system that will guarantee long-time 
accuracy and freedom fronr trouble. Fine grained hardened and 
polished steel pivots rotate in carefully selected jewel bearings. 
Springs are phosphor-bronze, well aged to minimize zero shifting. 
The rugged bridge construction assures permanent alignment of 
all parts and helps maintain calibration. 


This careful construction of the mechanism, coupled with the 
best of materials and workmanship plus more than 40 years of 
experience in the design and manufacture of precision electrical 
instruments all add up to an assurance of accuracy and dependable 
performance. For complete information, with list of ranges com- 
monly supplied, write for Catalog 4220. 


R-SMITH BETHLEHEM, PENNA. 


In all Principal Cities STANDARD AND PRECISION ELECTRICAL INSTRUMENTS OF EVERY TYPE 
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1828 S. 52nd Ave., Cicero 50, Ill. 
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Boeing Aircraft and General Electric have put six elec- 
tric motors to work in each"turret that the guns may be 
pointed and sighted to meet all these diverse factors 
and many others too. Automatic fire interrupters stop 
the guns should the aim include part of the gunner’s 
own airplane, yet are so accurate as to permit projec- 
tories within inches of parts of the plane. The gunner 
uses a sighting station to aim at and range the enemy 
fighter. A trigger fires all guns on all turrets controlled 
by this sight. Positioning indicators of this self-syn- 
chronous type are a part of the sighting stations. 

Each gunner is provided with all the necessary 
switches and controls to start up and operate all of his 
armament from his own station if necessary. Basic ob- 
jective in any such development as this, is, of course, 
to have the guns point in at the target but in such a 
way that the bullets, when fired, will hit the target. Thus 
an automatic function has been introduced to compen- 
sate for variants of a predeterminable nature in com- 
bat flight. 

Because all sight signals are transmitted electrically, 
more than one turret can be connected to these signals 
so each sight can control as many turrets as are con- 
nected to it. Turrets can be transferred from one sight 
to another by simply operating a switch. In this way, 
the fire power from all turrets can be distributed for 
overall protection or can be concentrated where it is 
needed the most. B-29 turrets need never be idle re- 
gardless of the direction from which the attack may 
come. After the gunners set up various control combi- 
nations with a few toggle switches, transfer turret con- 
trol between sighting stations is automatic yet remains 
subject to control to meet emergency conditions. 


ELECTRIC LAMPS AND BULBS 


Statistical modulations by quarters and graphical rep- 
resentation of both production and shipments of trans- 
fer types of electric lamps and bulbs are covered in the 
November 22 issue of Facts for Industry. Included 
are fluorescent, glow discharge, large incandescent, 
miniature incandescent, sealed beam and _ photoflash 
units. Available through Consumers Durable Goods 
Division, War Production Board, Bureau of the Cen- 
sus, Washington 25, D. C. 


METAL PRODUCTS STATISTICS 


Representing the first public release by WPB of facts 
and figures on the use and inventories of the controlled 
materials—steel, copper and aluminum—by the metal- 
products industries, the December 15 release of WPB’s 
Facts for Industry (Metal Products, Part II) contains 
some significant production figures. 

For example, under industrial machinery and equip- 
ment are listed many specialized machinery groups with 
indications of the dollar value of 1944 first quarter 
shipments. Other classifications such as consumer and 
service industry; machinery, plumbing and _ heating 
equipment ; and miscellaneous metal products bring in 
many electrically energized units, production figures 
for which have been conspicuously absent for many 
months. Available through the Department of Com 
merce, Bureau of the Census, Washington 25, D. C. 
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ALUMINUM 


Deflectors for aircraft engines of 
B-17 and B-29 bombers involve 
many-sized problems...for these 
deflectors must direct the correct 
flow of cooling air around engine 
cylinders, regardless of climatic con- 
ditions, air speed, or the vibration 
of the highest-powered aircraft en- 
gines in the world. An exacting job! 


Pictured here is but one of the 
dozen different sized and shaped 


deflectors we make for engines of 
heavy bombers. Made of 61-S alloy, 
these vital parts are formed, heat 
treated, anodized, black enameled 
and assembled “under one roof” 
by the Metal Men of Manitowoc. 


Our war-tested manufacturing ex- 
perience will mean plenty to you 
and ail users of stampings, rolled 
sections of aluminum and other 
metals . . . in peacetime tomorrows! 


STAMPING 


For a bird's-eye view of our 
war production work — and 
its promise for peacetime 
days—write for copy of new 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS photo-story. Worth having! 


ALU Mm WU,M/G O ops 
MANITOWOC Wamu loBarinng any WISCONSIN 


200 Fifth Ave., New York City °* Merchandise Mart, Chicago 
ALSO MAKERS OF MIRRO, FINEST ALUMINUM COOKING UTENSILS 


ce —— $$$ 
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Uniform Contact 
Resitance and 


Low Arc Energy 


Contact Resistance in ohms on endurance test at 
9 Amps 115V 60 cycle A.C. Contact Pressure 1 oz. 








Gibsiloy A3, a silver-nickel combination, has characteristics 
similar to fine silver regarding fluctuations of contact resis- 
tance but they fall within a much narrower range. This 
makes it especially suitable for current carrying contacts on 
circuit breakers or other uses where constant contact resis- 
tance is important. The energy of the arc at the contact when 
breaking a circuit is less for Gibsiloy A3 than for most other 
contact materials, which makes it especially suited for the 
new aircraft electrical system of 400 cycles A.C. 


Gibsiloy A3 is a superior contact material for relays, 
switches, motor starters and numerous other make and break 
applications. Consult us on your contact requirements. 


4 ‘ 


Seen acre 


Gipson Erectric ComPANy 


8349 Frankstown Ave. Pittsburgh 21, Pa. 


PRODUCTS OF 
ee 


SHARE IN THIS 
RECOGNITION — 


ae 


Merit Coil and Transformer Corporation is proud of this 
U.S. Navy Certificate of Achievement, awarded to us as 
part of Radar-Radio Industries of Chicago, tnc 


With highly skilled workers and the most modern equip 
ment for manufacturing in accordance with the latest 
trends in radar-radio production and assembly, Merit has 
specialized in specific transformer applications for widely 
varying fields, climates and altitudes 


These same facilities and broad experience are available 
now for development of your post-war products 


Your inquiries will have 
prompt attention. 


a 


MERIT COIL & 


4427 North Clark St 


oO] am 


CHICAGO 40, ILL. 


FORMER 


YOU MAY AGREE OR DIFFER. 
(Continued from p. 134) 


IRVING S. OLDS, Chairman of Board, U. S; Steel 
Corp. (to the Economic Club of New York)— 

“It would be difficult to conceive of any time in the 
past when the American people as a whole has been in 
a better condition to face a temporary reduction in pro- 
duction and employment. Incomes throughout the 
nation have been high as well as money savings. 

“Any reduction in production during reconversion 
should be temporary, unless the transition process is 
unduly bungled. Again we have just cause to place 
reliance upon the resourcefulness and energy of the 
American people. These qualities flow from the free- 
dom and self-reliance which our systems of government 
and free private enterprise have indoctrinated in us.” 


WALTER EVANS, Vice President, Westinghouse 
Electric and Mfg. Co. (speaking before the Baltimore 
Assn. of Commerce Forum Discussion )— 

“Electronics has come of age under the stresses of 
wartime production, but one little known circumstance 
of this development is the fact that even before the 
war engineers were rapidly becoming familiar with 
the marvels made possible by this new process. Even in 
that day we were baking hams, kiln-drying lumber, 
curing plastics, drying movie films, dehydrating tobacco 
for export, killing vermin in grain, candy and food- 
stuffs, and cementing shoes together with thermoheat- 
ing—all by the use of electronics.” 


SUMNER H. SLICHTER, Lamont Professor of 
Economics, Harvard University (before the New York 
City Committee for Economic Development )— 

“Tt seems plain that the first decade after the war 
will be a period of major shifts in demand—a period in 
which economic stability will depend upon our success 
in offsetting decreases in demand for some products 
with increases in demand for other products. Stability 
will require that business policies and national economic 
policies reflect much common sense, foresight, and 
self-control. Stability will require that the economy 
be equipped with powerful stabilizing devices to pre- 
vent disorderly rises in prices and speculative buying 
on the one hand and, on the other hand, to prevent 
“air pockets” in demand from producing cumulative 
increases in unemployment. 

“As the accumulated demand for durable consumer 
goods, goods for inventories, and industrial equipment 
subsides, we must depend for stability upon a rise in 
demand for industrial construction and residential build- 
ing. Given sensible tax policies the potential demand 
here is likely to be very large. An investment of about 
$2 in factories, mines, railroads, public utilities, stores. 
office buildings, and inventories seems to be required 
for every dollar.of goods produced for consumers per 
year. If annual consumer demand rises in terms. of 
1943 dollars by about $35 billion we shall need to 
increase our industrial plant, equipment and inventories, 
in the first five or ten years after the war by possibly 
$70 billion.” 
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(Advertisement) 


DIECASTING 
DIGEST 


IV—Demand for better zinc die 
Castings brings new machine 


Anticipating demands for better zinc die 
castings ‘at lower cost to compete with 
greatly improved (and cheaper) aluminum 
and iron castings, the Lester Engineering 
Company of Cleveland has developed a 
new high-speed die casting machine for 
zinc, tin and lead alloys which is said to 
be the fastest cycling commercial die 
casting machine ever built. 


The new Model HHP-1 is a_ smaller 
adaptation of the big Lester-Phoenix 
HHP-3, embodying the features of the 
large machine at a lower price. It com- 
bines a cycling speed of 400 to 500 shots 
per hour (actual production; speed with- 
out load is 750 cycles per hour), with 
higher injection pressures than other zinc 
die casting machines of similar size and 
rating. 


THIS NEW MACHINE MAKES 


CR CY TAL UL S 





The post-war market for zinc die castings will demand a higher production 
rate and lower cost. Zinc die castings can compete with cheaper metals if 
they are well made on new, efficient, high-production equipment. The new 
Lester-Phoenix HHP-1 is specifically designed to meet this demand. Incor- 
porating features of the large HHP-3 at a lower cost, it is the fastest cycling 
commercial die casting machine ever built. Castings are of highest quality— 


COMPLETE DATA 


ons on 
the -1 (Zine) 
and HHP-1 CC (Alu- 
minum) sent on re- 
quest. 





dense, homogeneous, strong. Beam-type 
frame with sturdy structure and rapid 
cycling cuts costs, flash, rejects and 
maintenance. ‘ 

Machine is quickly convertible to cold 
chamber die casting of aluminum, brass 
and magnesium. But get the complete 
story from: 


LESTER - PHOENIX, INC. 


2635 CHURCH AVENUE, CLEVELAND 13, OHIO 





DIE CASTING MACHINES 
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Outstanding features of the new ma- 
chine are: 

1. Its beam-type frame is a rigid one- 
piece alloy steel casting with several times 
the cross-sectional area and strength of 
the usual bar-type frame. Dies are low- 
ered through an opening in the top of 
the frame. 





New machine for zinc alloys .. . 


2. Extremely rapid die plate movement 
is hydraulically actuated by double toggle 
link mechanism fitted with over-sized 
pins. 

3. Single die height adjustment by a 
large centrally located Acme thread screw, 
rotated by a single hand crank through a 
worm and worm wheel. Die plates remain 
parallel at all times. 


4. Molten metal is pumped at high 
pressure into the die by a submerged 
plunger and gooseneck injection system, 
consisting of a nitrided alloy steel cylinder, 
a hydraulically actuated plunger with 
cast iron piston rings, and a removable 
gooseneck and nozzle of heat and 
corrosion-resistant alloy castings. 


Other features are an automatic hy- 
draulic ejector, cycle control by electric 
time clocks, provision for automatic 
hydraulic core pulls, and safety controls 
which make injection impossible until die 





. convertible for aluminum. 


is tightly closed. The machine is quickly 
convertible for aluminum, brass or mag- 
nesium die casting, the submerged plunger 
and gooseneck injection system being re- 
placed by a high-pressure cold chamber 
injection system. Castings are then made 
by the slow-squeeze method of injection, 
permitting escape of air ahead of injected 
metal. Pressures up to 20,000 psi are 
applied on the metal as it chills in the die, 
preventing shrinkage voids and reducing 
entrapped air and gases to a _ non- 
consequential minimum. This method 
assures the production of strong, dense 
castings capable of passing X-ray in- 
spection. 

Space will not permit giving full details 
of the new machine, but readers may 
obtain literature and specifications by 
writing to Lester-Phoenix, Inc., 2635 
Church Avenue, Cleveland 13, Ohio. 
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Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


MOTORS. Divided into four sections; synchronous 
motors, instrument movements, gear trains and indus- 
trial clock equipment. Bulletin 3a-16 describes these 
devices as well as offering illustrations, tables and dia- 
grams. The first section lists general operating advan- 
tages and construction features of the motors and pic- 
torially details fourteen specific motors. A selection 
guide based upon the specifications of the motors is 
included. Section two shows three instrument move- 
ments adaptable to recording and controlling instru- 
ments of all types. Two gear trains are pictured and 
diagramed with lists of standard ratings in Section 
Three. Section Four is separated into timekeeping sys- 
tems and program systems. The first division includes 
a manual dual motor reset, automatic dual motor reset, 
flush type and suspension type double face clocks. The 
other describes both single circuit and alternate multiple 
circuit program instruments as well as buzzers. War- 
ren Telechron Co., Ashland, Mass. 


LAMINATED TUBING. Furnishes description, 
information as to materials, construction features, sur- 
face finish, engineering data, fittings and sizes of this 
tubing made from thin wood veneers and water-proof 
plastic resin. Such factors as specific gravity, ultimate 
compressive strength, Young’s modulus for axial com- 
pression, compressive proportionality limit, ultimate 
tensile strength, tensional proportionality limit and 
Young’s modulus for deflection are given. Uses of this 
product are illustrated, such as in radio antenna systems, 
poles, aircraft and marine accessories, machinery, pip- 
ing, etc. Plymold Corp., Lawrence, Mass. 


ELECTRICAL SIGNALS. Catalog No. 61 com- 
mences with a guide to good signaling, listing helpful 
information for users of audible signals in graphing 
loudness rating of typical noise conditions existing in 
various locations, graphing sound output of various 
signals, diagraming even distribution of signals through- 
out a given area and including advice as to standard 
voltage for best performance, correct wire size for 
efficiency and selection of the correct size and location 
of the transformer. Other sections pictorially describe 
different types of quick change signal systems, bells, 
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chimes, buzzers, marine bells and buzzers, bell acces- 
sories, horns, air trumpets, sirens, push buttons, direc- 
tory and desk pushes, transformers, relays, annuncia- 
tors, code paging systems and clocks. The last section 
tabulates the electrical characteristics of all above de- 
vices. Faraday Electric Corp., Adrian, Mich. 


INDIVIDUAL MOUNT TACHOMETERS. Four 
models of these tachometers and a multi-range portable 
hand tachometer are described in Bulletin No. 44-1. It 
shows both full-face and profile views of individual 
tachometers, rpm. ranges available, mounting dimen- 
sions, a section on use and operation and general instal- 
lation data. Jones Motrola Co., Stamford, Conn. 


IRON CORE ENGINEERING DATA. Basic in- 
formation regarding use and function of powdered iron 
cores is offered in this catalog. General classification 
of the more popular high-frequency cores with illustra- 
tive charts shows effective permeability and Q at various 
frequencies. Audio frequency cores, antenna coil cores, 
high frequency furnace cores, insulated cores, cores for 
short-wave and transmitter cores are some of the types 
categorized. Dimensional drawings of various standard 
cores are included. Of equal importance to electrical 
characteristics are the mechanical details in the specifi- 
cations of these cores. Henry L. Crowley & Co., Inc., 
One Central Ave., West Orange, N. J. 


MICA CERAMIC INSULATION. In Bulletin 
No. 102, the first comprehensive report about the 
larger (1914 x 2934 in.) size sheet of glass bonded 
mica ceramic insulation is available. Information as 
to how the larger sheet was developed, graphs showing 
comparative sizes of sheets, comparison of cutting ef- 
ficiency, loss factor vs. temperature, power factor vs. 
temperature, dielectric constant vs. temperature, com- 
parative lengths of coil bars and rods obtainable from 
sheets, and a table of electrical, mechanical and physical 
properties of this glass-bonded mica product is given. 
Data including hardness, modulus of rupture, average 
impact strength, specific gravity, density, volume, water 
absorption, color, thermal conductivity, linear coeffi- 
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This generator armature bas 
been "Harvelized” by Hanson- - 
Van Winkle-Munning Company. 2 
They use Harvel varnish because 4 
— (1) bakes Pn ya’ — (2) bakes 

barder — (3 es 

= (4) lasts longer. 
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not become brittle 7 


ROM the shell structure of the familiar Cashew nut 

comes a natural phenol which is the basic component 
of Harvel Insulating Varnishes. The discovery of this 
unique insulating ingredient which has been utilized 
by Irvington in the manufacture of a superior insulat- 
ing varnish is the result of exhaustive research and an 
experience of over thirty-six years in making all types 
of insulating varnishes. 


Harvel varnishes have many excellent insulating 
properties which add years to the life of motors, gener- 
ators, transformers and other electrical equipment. They 
possess the highest safety factors even when operating 
under excessive heat, heavy over-loads and in atmos- 
pheres where acid or alkali fumes and abrasive mate- 
rials are present. For example: 


Motor failures in a large chemical plant occurred 
every three months until Harvel varnish was used. Now, 
three years of uninterrupted service on these same 
motors is not unusual. This is typical of Harvel per- 
formance under extreme conditions. 

Harvel reduces the time necessary to produce a unit 
of electrical equipment by cutting the average baking 
time in half on applications involving multiple coats. 


e 
/ 
VARNISH & INSULATOR CO. 


IRVINGTON, NEW JERSEY, U.S.A. 
























THE SECRET OF BETTER 
INSULATION in a NUTSHELL 


It polymerizes to a solid infusible state and will no& 
soften or “throw-out” at high peripheral speeds. 

Harvel varnishes have excellent dip-tank stabilitye 
exceptional penetrating power—and contain no objec> 
tionable solvents. 

Because the unusual features of Harvel varnishes are 


‘not all disclosed by ordinary laboratory methods of 


testing, why not get these facts first-hand? We will 
gladly send you a generous sample for testing. See for 
yourself how Harvel varnishes are superior for use with 
any type of insulation — for application on equipment 
wound with Formex and Formvar coated wire, Fiber- 
gias, cotton, asbestos, and paper or enameled wire of 
all classes. . 


For catalog, samples, or for technical assistance on um @ 
usual problems, write Dept 56 
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FIBERGLAS 



































Auailalle in Every Required Gorm 


® Everywhere Fiberglas Electrical Insulation is demonstrating 
its greater dependability and longer life under the most 
severe operating conditions. For rewinding existing equip- 
ment, Fiberglas provides added protection against over- 
loading and high operating temperatures. 


For more permanent insulation, specify Fiberglas—yaorn, 
tape, sleeving, tying cord, cloth, varnished tape and cloth, 
laminated sheet, Fiberglas-mica combinations. 

Distributed By 


(INSULATION & WIRES, Inc. 939 “w™ranoes 


2127 Pine St., St. Louis 3, Mo. Ey i} 





289 Simpson St., N. W., Atlanta 3, Go. 


3930 Coleridge, Houston 5, Texas 


30 Trowbridge Ave., Detroit 2, Michigan 
181 Portland St., Cambridge 41, Mass. 


NORTON (N) 


NORTON PORTABLE 
AMMETERS—VOLTMETERS 


SERVICE 















































Reliable, sturdy, portable Ammeters and Voltmeters 
for testing purposes. These instruments are built to 
maintain accuracy under hard usage in aviation, ma- 
rine, and industrial service, power plants, and electri- 
cal repair work. 

Hand calibrated, hand drawn dials assure accuracy at 
every part of the scale. Supplied with knife-edge 
pointer and mirror reflector for quick, accurate reading. 


Send for Complete Catalog 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 
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cient of expansion and chemical resistance is offered 
Uses such as in switchboard panels, large inductance 
bars, insulated table tops, large meter panels, trans- 
former covers, switch connecting rods, and bases 

radio frequency or electrical equipment assemblies aid 
structural members in RF equipment where low-loss 
insulation is essential are featured. Electronic Me- 
chanics, Inc., 70 Clifton Boulevard, Clifton, N. | 





QUICK DISCONNECT WIRING. Refers to tli 
Army-Navy Aeronautical Specification of Wiring. 
AN-W-14, and illustrates by sketches suggested typical 
installations which have to do with sectionalized wiring, 
harness assemblies, sub-assemblies, bench wiring fo 
prefabrication, expansion of existing equipment, con- 
tinuity of service, combat maintenance and rapid re- 
placement on damage control. Thomas & Betts Co., 
Inc., Elizabeth 1, N. J. 


PERMANENT MAGNET TYPE MOTORS. 
Bulletin M-1 describes and pictures 1% ¢ in. 
frame permanent magnet type motors which were origi- 
nally developed for aircraft service and are now being 
adapted to many other uses in which high output torque 


diam. 


is wanted in a small and lightweight motor. Features 
such as input, speed, service, temperature range, heat 
rise, reversibility, connections, shaft, bearings, pole 
pieces, brushes, shell, end shields, mountings, finishes, 
dimensions and weight are listed. A frame length table 
and a torque curve are also given. Globe Industries, 
Inc., 125 Sunrise Place, Dayton 7, O. 


IMPROVED RESISTANCE WELDING. This 
catalog lists, illustrates and tabulates a complete line o/ 
standard spot welding electrodes and water-cooled 
holders. Detailed information is given on spot welding 
tips according to type, tapered shank, threaded or ir- 
regular tapered shank. Welding tip holders are classi- 
fied under straight, swivel head, ejector and offset non- 
ejector, types. Other sections on holder-to-tip adapters. 
typical tip and holder applications, typical heavy duty 
holder designs, recommended spot welding electrode 
materials, seam welding wheels, shafts and bushings 
and flash-butt-projection welding dies are included. A 
complete listing of do’s and don’ts for improved resist- 
ance welding is featured. Stock sizes of alloys, their 
various specifications and physical properties are shown. 
P. R. Mallory & Co., Inc., 3029 East Washington 
St., Indianapolis 6, Ind. 





PORCELAIN ENAMEL. Containing a description 
of the product, specification points as well as reason> 
for successful use. Specific advantages, explained i 
detail, are strength, durability, acid resistance, weathie! 
resistance, non-inflammability, thermal shock resistan< 
and light reflectance. Illustrations give representati\¢ 
specifications for this enamel. Included is a discussion 
of the general considerations involved in engineerin: 
design of porcelain enamel products. A full page of 
diagrams illustrates correct design principles. Advice 
is offered as to selection of iron or steel, choice of enamel 
and of proper gage, flanging, embossing and stiffening. 
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Tested 50,000 Times 
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at 1000 Amperes id 


To Exceed the Toughest “Specs” for this 


MALLORY CONTACT ASSEMBLY 


PECIFICATIONS for the Mallory Con- 
tact Assemblies used in this relay are 
plenty tough—but factory tests are even 
more rigid. Contacts must make a circuit 
at 1000 amperes, 18 volts DC, and break 
the circuit at 250 amperes, 18 volts with an 
allowable contact temperature rise of 
100°C. This “make-and-break”’ operation 
must be performed 50,000 times without 
welding of the contacts! After this test, the 
contacts must conduct 250 amperes with a 
loss of potential not to exceed 0.10 volts. 


These Mallory Contact Assemblies, made 
of a new material, Mallory D-54, assure 
excellent resistance to arcing, high con- 
ductivity and good wear resistance—for 
efficient operation and long life. 

















Complete contact assemblies available from 
Mallory may save you considerable engi- 
neering and fabricating time. The wide range 
of both contact and backing materials de- 
veloped by Mallory metallurgists has earned 
Mallory the title of “Contact Headquarters.” 
Consult us before your product designs are 
blueprinted. It pays because of Mallory 
know-how. 


Write today for your copy of the Mallory 
contact catalog. The new Mallory Contact 
Data Book will be sent gratis to engineers 
when requested on company letterhead. 
Available to students, libraries and schools 


at $2.50 per copy, postage paid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 








MALLORY 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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RESISTOR TUBES... 


FOR COMMUNICATIONS EQUIPMENT 








HROUGH these many months of War 

Effort, LOUTHAN approved Insulations 
have established an enviable record of per- 
fection among prominent manufacturers of 
Army and Navy Communications equip- 
ment ... on the seas, in the skies and on 
fields of hattle. 





Louthan SX-1 Steatite 


- Zero Absorption. 

- High Mechanical Strength. 
. Close Dimensions. 

. Dense in Texture. 

- Low Loss Factor. 


INQUIRIES 


rest Louthan Cordierite 


1. Low Co-oefficient of Thermal Expan- 
sion. 

2. Good Heat Shock and Electrical 
Properties. 

3. Close Dimensions. 

4. Dense Texture and Smooth Surface. 


or Unglazed 
The 


Louthan Manulacturing Go. 


KAST LIVERPOOL, OHLO OFS ee 


Ceramic Specialists Since 1901” 


| uses, equipment, quenching, washing and rectification 
| are considered. Dimensional change drawings, a tool 
| hardening time guide, a list of bath recommendations 
| for certain steels and a test for neutral baths complete 
| the store of helpful information. 





attachment devices and holes, brushing as an aid to de- 
sign, working of the steel and assembly. Porcelain 
Enamel Institute, Washington 5, D. C. 





HEAT RESISTING CASTINGS METAL. Illus- 
trated in Bulletin 21 are typical specifications of various 
heat resisting castings. Development of metal processes 
in production of castings whose properties are con- 
trolled and aimed toward providing correct combination 
to satisfy demands of a job has included research and 
study on heat-resisting problems. There are available 
six heat-resisting metal castings, selection of which 
depends on conditions of service. Strength properties 
of these at room temperature are tabulated for general 
information. Meehanite Research Institute of 
America, Inc., Pershing Square Bldg., New 
Rochelle, N. Y. 







NEUTRAL BATHS. Illustrated Bulletin 120 offers 
data on neutral baths used for hardening and tem- 
pering of metals, on flow heat treatment and on a 
new speed nitriding process. Factors such as melting 
point, operating range, specific weight, specific heat, 


A. F. Holden Co., 
New Haven 8, Conn. 


GRAPH-TYPE ENGINEERS GLASS. Trans- 
lucent and scribing types of detail engineers’ glass are 
illustrated and described in this booklet. A grid com- 
parator chart also is briefly explained. Specifications 
are offered in a companion booklet which tabulates 
dimensions for charts used on contour measuring pro- 
jectors, bench comparators, standard pedestal or 14 in. 
bench comparators, hood-type comparators, box hood 
comparators and optical comparators. Blocking-out 
fluid and thinner, chart varnish, fillet and radius discs, 
filing cabinets, holding adapters, projector scales, pro- 
jector rules and protractor charts are included. Engi- 
neers Specialties Div., Universal Engraving & Col- 
orplate Co., Inc., 930 Ellicott St., Buffalo 8, N. Y. 


FACTS ABOUT GLASS FIBRES. In this pam- 
phlet specification points for glass filament are fea- 
tured. Among these, conservation, control or exclusion 
of heat, reduction of sound transmission, generation, 
transmission or use of electricity, air conditioning, 
rectification, fractionation and absorption processes are 
outstanding. An illustrated table lists glass fibre prod- 
ucts, their forms and sizes, major properties and prin- 
cipal uses. Owens-Corning Fiberglas Corp., 1849 
Nicholas Bldg., Toledo 1, Ohio. 


EXPLOSION PROOF MOTOR. Catalog Page 53 
illustrates a motor for ethyl ether vapor specification 
points. This totally enclosed fan cooled motor is s0 
constructed to meet the requirements and carry the 
label of Underwriters’ Laboratories, Inc. Other ex- 
plosion proof motors mentioned are for installations 
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STURDINESS 


JANUARY 1945 


LONG LIFE 


POSITIVE CONTACT 


| 
ral 


SAFETY 


Dy ereatotse sree ‘ca teste Mercury Switches 
are safe, silent and positive in action. They provide de- 
pendable economy and offer practically no resistance to the flow 
of electricity. Besides their great mechanical strength, Con-Tac- 
Tor Mercury Switches have high current carrying capacity and 
can easily switch and carry electrical loads as high as 45 
amperes. Con-Tac-Tors have fewer parts, which means less cost 
and less maintenance. You'll find literally thousands of applica- 
tions for Con-Tac-Tor Mercury Switches, which are made in a 
wide range of types, sizes and capacities. Minneapolis-Honey- 
well Regulator Co., 2810 Fourth Ave. So., Minneapolis, Minn. 
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Planning new products? 


Follansbee 
electrical sheets and strip 


The quality of the silicon steels you use will be an 
important factor in the design, production and per- 
formance of your new products. 


Designs will be influenced by the silicon steels which 
can be obtained. There’s a Follansbee Electrical 
Sheet and Strip for every electrical requirement. 


Production will be smoother with silicon steel hav- 
ing the proper physical characteristics. Follansbee 
Sheets and Strip meet exacting requirements on punch- 
ing quality, surface finish, gauge and space factor. 


Performance of your products will depend on silicon 
steels which perform their functions as designed. 
You can obtain from Follansbee Sheets and Strip 
the magnetic characteristics you desire. 


It will pay you to check with Follansbee—for years 
a leader in this field—on your requirements for 
Electrical Sheets and Strip. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Ofices— New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. Sales Agenis—Chicago, Indianapolis, 
\ St. Louis, Nashville, Los Angeles, San Francisco, Seattle; 


~ ¥ 


ELECTRICAL SHEETS & STRIP - ALLOY BLOOMS & BILLETS, SHEETS & STRIP 
COLD ROLLED CARBON SHEETS & STRIP 


Toronto and Montreal, Canada. 
Planits—Follansbee, W. Va., and Toronto, Ohio 


* POLISHED BLUE SHEETS 
SEAMLESS TERNE ROLL ROOFING 


where the surrounding atmosphere is charged with gaso- 
line, naphtha, petroleum, benzol, alcohol, acetone, lac- 
quer solvents, natural gas, metal dust, carbon black, 
coal and coke dust and grain dust. Century Electric 
Co., St. Louis 3, Mo. 


ELECTRONIC INDUSTRIAL EQUIPMENT. 
Bulletin 176 offers pictures and description of various 
motor control devices such as unit rectifiers, low cycle 
converters, 180 cycle converters and a motor speed con- 
trol. Data on tubeless motor control, high frequency 
induction and static heating units and special electronic 
controls is given. A wave form comparison curve and 
diagrams of typical electronic circuits dre ineluded. 
Electron Equipment Corp., 917 Meridian Ave., 
South Pasadena, Calif. 


PURIFYING ULTRA-VIOLET RAY. Perfected, 
practical air purification by ultra-violet rays is’ dis- 
cussed in this booklet. The action of sun-generated 
ultra-violet ray has long been recognized as the best 
of air purifiers but the problem has been to reproduce 
this action efficiently and economically. A device has 
finally been discovered which generates any desired 
amount of pure, cold rays in the open, without tubes. 
Pictures and general description of the ray generator 
units are given. A list of locations where these units 
are specifiable is included. A & J Co., 844-848 West 
59th St., Chicago, III. 


ELECTRICALLY OPERATED SWITCHES. 
Circular No. 200 covers briefly the major items in elec- 
trically operated switches. Its purpose is to outline the 
important features of some of the units and to emphasize 
the importance of basic designs, especially the mechan- 
ically locked mechanism and the inherent electrical and 
mechanical interlocking. Illustrations of certain spe- 
cifications are reproduced. Operating and structural — 
advantages are listed. Automatic transfer switches, 
remote control switches, contactors and relays are fea- 
tured. Wiring diagrams for the transfer switch in- 
stallation are helpful. Automatic Switch Co., 41 
East 11th St., New York 3, N. Y. 


MULTIPLE V-BELT DRIVE. A series of draw- 
ings illustrate the advantages of the drive, its efficiency. 
positive grip, evenly distributed load, continuous. 
ruggedness, reversibility, adaptability, flexible produc- 
tion, large speed ratios, easy parts replacement, eas) 
installation, long service life and economy. The book 
let features the fact that the belt drive delivers horse 
power to the job smoothly, silently, efficiently and eco- 
nomically, These are among the nineteen reasons listed 
why engineers of the production lines approve and ust 
the drives. Multiple V-Belt Association, 140 South 
Dearborn St., Chicago, III. 


AIR FILTERS. Four page Bulletin F-164 describe- 
and illustrates a new air filter in designs for all indus 
tries including marine, railroad, aviation, small engin¢ 
diesel engine assembly, round and automatic cleaning 
rotary models. Brief explanations of important adva: 
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MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


RODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
RANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. + 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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MULTIPLE 
POINTS . 
with Constant-Flow, 
Filtered Oil, 
from a 
Central Location 


The Gits “MWA” Multiple 

(Constant Level) Wick Feed 

Oiler provides a definite sav- 
ing over the cost of individual oilers. The transparent top, or 
secondary oil reservoir not only provides an additional sup- 
ply of oil, but enforces a constant level of oil in the primary 
reservoir with the re$ul* of positive, even flow of oil through 
the wicks to all leads. The capillary action of the wick will 
not and cannot transport impurities and sediment—there- 
fore, only filtered oil reaches bearings. The Gits “MWA” 
Oiler is available in a wide range of capacities and number 
of leads. Request Catalog No. 60 for complete information 
on this and other Gits Oilers, Oil and Grease Seals and 
Lubricating devices. 


Gits BRos. MFG. Co. 
1840 South Kilbourn Avenue + Chicago 23, Illinois 


Exclusive for over IF = 


KURMAN® ‘Eos 


35-18 37th STREET © LONG ISLAND CITY | 


tages are included. Photographs and a graph illus- 
trating the uniform pressure drop through the filter «s 
it collects dirt are included. Filter efficiency is dete,- 
mined by a weight method with simultaneoulsy taken 
air samples. Farr Co., Southwest Drive at Fourth 
Ave., Los Angeles 43, Calif. 


CELLULOSE PLASTICS. This pamphlet pictures 
uses of molding materials, sheets, rods, films, foils and 
plastic glazing with bases of ethyl cellulose, cellulose 
acetate and cellulose nitrate. There are special sections 
on molding, packaging, electrical fabricating, forming, 
machining, and stamping specifications. General prop- 
erties of each plastic such as specific gravity, impact 
strength, tensile strength, elongation, Brinell hardness, 
water absorption and dielectric strength are given. 
Celanese Plastics Corp., Div. of Celanese Corp. of 
America, 180 Madison Ave., New York 16, N. Y. 


PLASTIC DESIGN DATA. Bulletin PH-518 de- 
scribes and pictures thermoplastics such as cellulose 
acetate, cellulose acetate butyrate, acrylics, polystyrene 
and cellulose nitrate and thermosetting such as phe- 
nolics, ureas, cold molded plastics and melamines. Re- 
quired design characteristics, advantages, physical, 
chemical, thermal and electrical properties and a table 
of values are included in the section on material. Sec- 
tion B on design illustrates overall design considera- 
tions, molded design considerations, assembly devices 
and inserts. Shrinkage, tolerances, wall thickness, 
holes and undercuts, ribs, bosses and fillets are dis- 
cussed. Section C classifies different types of molding 
into cold, compression, transfer, injection, extrusion, 
laminated and low pressure laminated molding. In- 
formation as to qualities, design requirements and 
suitable materials is offered. A general property chart 
including specifications, type, filler, colors, notch im- 
pact, tensile strength, water absorption, heat resistance, 
dielectric strength, specific gravity, shrinkage and bulk 
factor is shown.. General Electric Co., Appliance 
and Merchandise Dept., Plastics Div., One Plastics 
Ave., Pittsfield, Mass. 


SWITCHING UNITS. Over 500 heavy duty type 
switches and auxiliary devices for electrical controls in 
aircraft, automotive, marine, railway and heavy machin- 
ery are described and illustrated in Catalog No. 71. 
Divided into sections and carefully cross indexed for 
convenient reference, this booklet makes easy the selec- 
tion of the switch suitable for each heavy duty specifica- 
tion. The sections are comprised of explanations of 
switches with A-N part numbers, basic switches, die 
cast and aluminum housings, compact and lightweight 
switches and auxiliary actuators. The switches and 
devices included in this catalog operate through a wide 
range of ambient temperatures, while subjected to 
severe physical abuse and in the control -of either ac. or 
dc. Photographs and dimensional diagrams make the 
descriptions clear. The last section contains technical 
data such as construction and operation of the basic 
switch, definitions of characteristics and terms as ap- 
plied to switches, electrical ratings for de. and ac. service 
for use in aircraft and other transportation equipment 
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We knew we had a great insulated wire when we made Laytex. But, 
’ frankly, even we never expected any single wire to take all that Laytex 
has taken in the world-wide laboratory of war. 

Laytex has been subject to the moisture, heat and humiaity of the 
tropics... the cold of the arctic circle. It has been subject to the 
shattering shock of the guns on our biggest dreadnaughts. 

Laytex has a proven record of delivering more electricity, more 
dependably, in more different jobs than any other wire we know. 

Right now the entire output of Laytex Wires and Cables is going 
to the Armed Forces. But the day is steadily drawing nearer when U, S. 
manufacture will be resumed for Buildings, Police and Fire Alarms, 


Communications, Signalling, Power, Control, and other exacting services. Reg. U.S. Trade Mark 


SERVING THROUGH SCIENCE TO PIONEER A NEW ELECTRICAL ERA WIRES AND CABLES 


Cor 
ad 73 


ii) UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER « NEW YORK 20, N.Y. «© In Canada: DOMINION RUBBER CO., LTD 
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SURCO-AMERICAN 
PLASTIC INSULATION 


fills every one of your 
SPECIFICATIONS! 


You need only to list your specifications to obtain 
exactly the qualities you require in “Surco-Ameri- 
can” Flexible Plastic Tubing. Our own formula- 
tions are rigidly tested to withstand the widest 
range of conditions, temperature extremes, non 
inflammability, ageless durability, maximum flex- 
ibility, proof against moisture and all kinds of 
weather. Available in continuous lengths, inside 
diameters from .005 to 2”, packed exclusively to 
maintain original round form. Other features of 
“Surco-American” formulations are non fogging, 
high insulating resistance, dielectric strength which 
averages 1500 volts per mil. thickness, resistance 
to abrasion, clear and in all colors. 
“Surco-American” tested products also include: 
flexible plastic insulated wire in all colors and 
sizes, insulating tape, special tubing and wire. 
Complete technical data. 





Address Dept. E 
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| the communications field, are brief descriptions of prod- 
| uct features, condensed lists of ratings and titles of 


Mfg. Co., East Pittsburgh, Pa. 


| load) of insulator. Dimensional diagrams and tables 


_ istics of typical mounts tested with stop washers in 
| place and indicating the free deflection values and the 


| tion data such as backing, finished thickness, tensile 
| strength and adhesion. Testing procedures for count 


| clal characteristics, is given. The last section is com- 


_ Specifications and technical data on five outstanding 


and for general industrial use, notes and precautions 
on electrical matters important to use of switches and 
a discussion of mechanical factors about the switches, 


Micro Switch Div., Freeport, Ill. 


COMMUNICATIONS EQUIPMENT. Included 


in this digest of devices designed especially for use in 


descriptive literature containing additional data, Cores, 
dynamotors, capacitors, insulating materials, electronic 
tubes and instruments are shown. These components 
have been developed and improved to help designers 
in problems of weight reduction, high altitude and 
humidity among others. Westinghouse Electric & 


VIBRATION INSULATORS. Bulletin V-2 con- 
tains pictures and general description of cup type (2 to 
45 Ib. load), plate type (2 to 45 lb. load), diamond type, 
plate type (1 to 4 lb. load) and cup type (1 to 4 Ib. 


are shown as well as curves representing the character 


effect of the stops under normal loading. Axial de- 
flection curves represent the usual vertical loading of 
single mounts. The rated load point is shown for each 
size of mount. Effect of deviation from rated loads are 
readily observed by use of these curves. Harris Prod- 
ucts Co., Cleveland 4, O. 


PRESSURE-SENSITIVE ADHESIVE TAPE. 
Beginning with rules for selecting the suitable tape, this 
catalog and handbook includes samples and _ specifica- 


(mesh), tensile strength, thickness, tack, adhesion, 
creep, ability to come off clean, resistance to aging, to 
moisture vapor transmission, to solvents, to heat and 
insulation, and dielectric strength are listed. A com 
parison chart, tabulating general specifications and spe 


prised of alist of do’s and don’ts for handling and 
storing the tapes. Bauer & Black, Div. of Kendall 
Co., 2500 South Dearborn St., Chicago 16, Ill. 


COPPER BASE ENGINEERING ALLOYS. 


copper alloys are discussed in this revised manual 
Alloy I is composed of copper, tin and silicon; alloy 
[I], copper and silicon; alloy III, copper, aluminum and 
silicon; alloy TV, copper, aluminum and arsenic; alloy 
V. copper and silicon. Many examples of product 
improvement through the use of high strength, corro 
sion resistant copper alloys for modern requirements 
involving higher engineering standards are illustrated 
Charts comparing mechanical properties, physical con- 
stants and fabrications properties of the alloys to thos 
of copper are included as well as graphs of cold draw- 
ing and annealing characteristics. Bridgeport Brass 
Co., Bridgeport 2, Conn. 
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Wasner MANUFACTURES 
A COMPLETE LINE OF MOTORS.. 


WAGNER SINGLE-PHASE MOTORS —Available in a 
wide range of sizes and variety of electrical and me- 
chanical types . . . repulsion-start-induction, repulsion- 
induction, split-phase, capacitor-start induction-run, and 
shaded-pole. 

Mountings: vertical or horizontal, rigid or resilient. 
Frames: open, dripproof or explosion-proof. 


WAGNER POLYPHASE MOTORS-— Available in several 
types of squirrel cage, wound-rotor, self-excited synchro- 
nous (Fynn Weichsel), and 
special air-conditioning and 
multispeed types. 

WAGNER DIRECT-CURRENT 
MOTORS —Available in both 


appliance and industrial 
types. Compound wound. 


MOTORS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) E < 


TRANSFORMERS 
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SHAFT is designed to carry mechanical 
overloads without appreciable deflection or 
vibration. 


LUBRICATION — Long-strand wool yarn is 
used in all fractional-horsepower motors. Oil- 
wells are roomy and the yarn supplies plenty 
of oil, assuring perfect lubrication at all times. 


- 
WINDINGS —The windings of both rotor and 
stator are of heavily-insulated wire and fit the 
slots without crowding. Completely insulated 
and securely wedged into place. 
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FRAME — Motor frame is formed from heavy 
sheet steel. Electrically welded to form a 
strong, rigid, unbreakable frame that will not 
get out of alignment. 


SLOTS in rotor are skewed to reduce magnetic 
noise, and to eliminate variation in starting- 
torque at different positions of the rotor. 


ENDPLATES are concentrically machined 
and closely fit accurately machined frames, 
assuring perfect centering of shaft and uniform 
airgap. 


BEARINGS are steel-backed for strength and 
babbitt-lined to minimize wear. They are 
diamond bored after assembly in endplates 
and have a mirror-like finish. 
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“7hese BRANCH OFFICES ARE READY TO SERVE YOU 


ATLANTA + BOSTON « CHICAGO « CINCINNATI 
CLEVELAND «+ DALLAS + DENVER «+ DETROIT 
HOUSTON + INDIANAPOLIS « KANSAS CITY 
LOS ANGELES «+ MEMPHIS «+ MILWAUKEE 
MINNEAPOLIS ¢« NEW YORK + OMAHA « PHILA- 
DELPHIA « PITTSBURGH « PORTLAND - ST. LOUIS 
SALT LAKE CITY « SAN FRANCISCO «+ SEATTLE 
SYRACUSE + TULSA « WASHINGTON, D.C. 


Each of these offices is manned by trained field engineers 
ready to help you solve your motor-drive problems. 


Write for Complete Tuformation 


Wa8sgner Electric Corporation 
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6454Plymouth Avenue, St. Louis 14, Mo., U. S.A. 
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Designed for Dependable Operation 
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BRASS - 


us - ictehine the skill 


of fine watchmaking 


Each step in producing Western brass or 
other copper base alloys requires the pains- 
taking precision that is used in making time- 
pieces of finest accuracy. 

The temper you specify, the tolerances, 


the finish, will be supplied as ordered—in . 


sheet, strip, long coils or stamped parts. 
Western mills at East Alton, Ill., and New 
Haven, Conn., produce that way. 


We have the facilities, the experience, ‘the: -* 


skill, and most important, the desire. Those 
four factors comprise a valuable combina- 
tion. That combination is faithfully serving 
America at war, but the capacity of Western 
mills is such that we may be able to serve 
you, too, now or later. Specify Western on 
your next order for copper-alloy metals, 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 


HCsOWN BRASS MLS eS 


BRONZE 


* PHOSPHOR BRONZE 


¢ NICKEL SILVER . 
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COPPER 


new OH MITE 


ARMY-NAVY AIRCRAFT 


RHEOSTATS 
CEL MELLEL TATE A A TTA SLT ACOA CL NE 


| 


Smooth, Close, 
Dependable 
Control Under 
Tl aT -1 aa 
Condition of 


(tel tan These new Ohmite Power Rheostats are made in 
sichetiaehedalatl accordance with the latest AN-R-l4a (Drawing 
Ld AN3155) aeronautical specifications. They offer the 

SHOCK advantage of all the time-proved Ohmite rheostat features 

VIBRATION plus new improved control protection. Each unit is totally 

enclosed in a compact, corrosion-resisting drawn metal en- 
closure. 


Control engineers desiring the utmost in performance and 
service will find further applications for these enclosed rheo- 
Model “J” 50-watt stats in the control of critical equipment for war and post- 
Model “H” 25-watt war. Write, wire or phone for further information. 


Linear or Taper OHMITE MANUFACTURING CO. 
wire-wound, in various 4804 FLOURNOY ST., CHICAGO 44, U.S.A. 
resistances, with or 


Made in Two Sizes: 


i, 


without “off” position 


Be RightwtLOH MITE 


RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES 
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STREAMLINED 
INTEGRAL MOTORS 


Type P-2 or 3 Phase, 60 cycle 

Voltages—110, 220, 440 and 550 

Squirrel Cage Rotor, dynamically balanced 

Normal torque; Constant speed; Ball bearing; Fully en- 
closed; Plain barrel frame or rigid base for Floor, Side- 
wall or Ceiling mounting. 


Sizes—)4-%{ and 1HP at 850 RPM 
34-1 and 114 HP at 1150 RPM 
1-14 and 2 HP at 1750 RPM 
1-114 and 2 HP at 3500 RPM 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages 
and cycles available. Shaft length and lead outlet to suit. 
A quiet running motor with minimum vibration. 


OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 Torque to 100 oz. ft. 

HP Shaded Pole to 1/30 HP 
Synchronous to 1/4 HP 
A.C. to D.C. Motor Genera 

tors to 500 watts 


High to Low Voltage D.C. 
Dynamotors up to 300 watts 


Direct Current to 1 HP 
Capacitor to 2 HP 
Polyphase to 2 HP 
Aircraft Motors 

Shell Type to 74% HP 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland,"Ohio 


Se CR 


Acetate Section 
WV Bakelite Bobbin 


JONES BARRIER STRIPS. 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 


Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 2144" wide 
and 114” high with 44,"-28 screws. Jones Bar- 
rier Strips will simplify as well as improve 
the electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 


THERMOSTAT 


Conduction type, sensitive heat control for electric appliances and 
equipment. Consistent, dependable. Entirely enclosed. ; 
Size 3” x 1” x %". Adaptable to narrow range fine adjustments or wide 
range coarse adjustments, within 100° F. and 600° F. Carries 1500 
Watts A.C. ; . 

Write for descriptive bulletin. 


GENERAL THERMOSTAT CORP., 1039 Webster Ave., New York 56, N. Y. 


Form Wound 
Paper Section 
Acetate Bobbin 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. | 
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Overlay, precious 
metals, one side or 
both sides, any 
thickness. 


Base metal, steel, 
copper, nickel, etc. 


INVESTIGATE General Plate Laminated Metals 


For your Peace Products 


No matter what your contemplated peace- 
time products .. . from peanut radar tubes to 
giant turbines, . .. General Plate Laminated 
Metals can offer you many worthwhile advan- 
tages from economy to better performance. 

Made by permanently bonding precious 
metals such as silver, gold, platinum to inex- 
pensive base metals, they are more economical 
because they give precious metal performance 
at a fraction of solid precious metal cost. The 
laminating process makes the precious metal 
harder assuring long life, while the base metal 
adds strength and workability. 


Many base to base metal combinations which 
provide performance characteristics not found 
in solid base metals are also available. 

Now, while your products are still in the de- 
sign stages, is the time to investigate General 
Plate Laminated Metals. They are available in 
rawstock, inlaid or wholly covered or as fabricated 
assemblies. Write specifying your problems, and 
our engineers will make recommendations. 
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JANUARY 1945 





COMMUTATORS... 
SLIP RINGS 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 
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NOW YOU CAN DO YOUR OWN NE cca errs 
: 
BRANDING on PLASTICS! - TYPE MI-] MIDGET 


MOTOR 


4 Type Mi-1 is an indicating-type 
WE SHOW YOU HOW i | motor; also available in rotating 
and differential-type motors, and 


WE ENGINEER THE JOB —_— with double shaft. 


WE BUILD THE TOOLS 2 ag 
Sapastnenset fractional h.p. motors and generators. 


ELECTRIC INDICATOR CO. 
* Rogan’s exclusive plastic branding process has been 107 PARKER AVE. STAMFORD, CONN. 
employed extensively to speed production of many im- 


portant war plastics. The bakelite Azimuth Dial illustrated, 

is-one example of Rogan’s accuracy in branding. In fact, OV a 

this important assignment was entrusted only to Rogan. ie sai P R 
However, wartime demands for this service in some 

ordnance plants, have required the application on their — 

own premises. So, Rogan engineers have arranged a $ 0 L D f R L bt $ S ’ 

method whereby anyone can do his own branding on 

plastics right in his own plant. Rogan will engineer each & 8 0 L D E R | & G 

job completely and build all the necessary tools. Will = — 

provide clear, simple instructions that will permit anyone “ ™ 

to do the job expertly. All you need do is to send us 

blue prints and other specific data, and we'll give you a 


quick cost and time estimate. : kis “ a" ——— 
Take advantage of this mew Rogan service . . . send = ~ is SQUARE OR ROUND 


us your specifications today. END ... ALL TYPES 


a EJ ANp Sizes 
Senor oecrne | ESCORT] 
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...but they all know that 


any REFRIGERATOR 
MUST HAVE.GOOD INSULATION 


Yes, insulation is a vital part of any 
refrigerator. Much of the refrigera- 
tor’s food-keeping efficiency, and cer- 
tainly a great deal of its operating 
economy, are dependent upon insula- 
tion... good insulation. 

Naturally, high thermal insulating 
qualities are the first requisite of a 
satisfactory insulating material. But 
many other qualities are also needed 
if it is to retain its insulating effi- 
ciency over a long period of time. 

What it takes! 

Fiberglas* PF (Pre-Formed) Insula- 
tion...long, fine, resilient glass 
fibers treated with a binding agent, 
compressed and “cured” to form 
insulating sheets of various thick- 
nesses, densities and degrees of flexi- 
bility . . . provides all of the necessary 
qualities. 

In thermal efficiency, it has con- 
ductivity of .25 to .30 (depending 
upon the density) at 70° F. mean 
temperature. This high resistance to 
heat flow, combined with almost 


FIBERGLAS 


JANUARY 1945 


negligible heat capacity permits close 
control of temperatures. 

And Fiberglas—being inorganic— 
is highly moisture-resistant, picks up 
less than 1% by weight under high 
humidity conditions—dries out with- 
out harm...It is odorless and does 
not pick up odors in service... pro- 
vides no sustenance for vermin. It 
will not corrode—nor is it corrosive 
to aluminum or steel in the presence 
of moisture. And Fiberglas has me- 
chanical strength —doesn’t settle, 
“dust” or disintegrate under vibration. 


Other important advantages 
But there are still other reasons why 
Fiberglas PF has become far and 
away the leading insula- 
tion in the refrigerator 
field. It is easily cut to 
specifications — and so 
light in weight that a man 
can carry a complete set 
of pieces required for the 
average size household 
refrigerator. This light 


*T.M, Reg. U.S. Pat. Off. 


weight facilitates handling on produc- 
tion lines—contributes substantial 
freight savings. 

Wide consumer acceptance—per- 
haps we should say “preference”— 
has likewise made Fiberglas Insula- 
tion a favorite with both manufac- 
turers and retailers. And this grows in 
strength with each passing year, as 
might be expected with such a prod- 
uct, backed by aggressive promotion 
and advertising. 


Send for FREE booklet 
If you are thinking about insulation 
for your postwar refrigerators, send 
for a copy of the new “Fiberglas 
Thermal Insulation” booklet. It’s 
filled with up-to-date 
facts that you may find 
most helpful in your plan- 
ning. W rite Owens-Corning 
Fiberglas Corp., 1849 
Nicholas Building, Toledo 
1, Ohio. In Canada, Fiber- 
glas Canada, Lid., Oshawa, 


Ontario. 


THERMAL 
INSULATION 
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Old bulky cartridge type fuses. 


New Littelfuses 3 A G and 
3 A B. Saving 11%" cu. in., in 
this example. 


Littelfuse has UNDERWRITERS’ APPROVAL on 3 AG 
fuses to and including 6 amperes at 250 volts. Now Littel- 
fuse completes the line and manufactures 3 A B fibre- 
enclosed fuses to 20 amperes, 250 volts. Bulky cartridge 
and plug types are replaced with these space-savers. 
Fusing efficiency is increased in many additional fields. 


Use with electric appliances, 
heavy duty power supplies, am- 
plifiers, radios, motors, etc. (Slo- 
Blo type also made for 1/100 
amp., for electric fences, etc., 
and 1/32 amp., for control 
circuits, small coils, etc.) 


3 AB fibre-enclosed fuses are 
for services from 8 to 20 amps. 
at 250 volts. Greater precision, 
space saving and convenience 
in still heavier duties. Strong 
fibre tubes, nickel plated caps 
and other new features make 


— =—— these the most modern of fuses. 
lass-encl. 8 A G Littel- 
fuse. 1" long, Va" dia. 


3 A G Glass encl. Littel- 
fuse, 1%" long, Va" dia. Slo- 
Blo construction shown. 


3 AB Fibre-encl. Littelfuse 
1%" long, Va" dia. 


8 A G Instrument Littelfuses 


Glass-enclosed fuses with a 
range from 1/200 to 15 amps., 250 volts AC or DC. 
For voltmeters, milliammeters, galvanometers, thermo- 
couples practically the entire range of delicate electrical 
instruments. Have Patented Locked Cap Assembly, and 
Bridge Construction. 


Complete Circuit Protection 


Littelfuse products include fuses of high and low voltage 
—new types of circuit breakers—ther- 

mocouples— signal indicators—fine 

wire products, etc. Counsel with Littel- 

fuse on today’s and tomorrow’s require- 

ments. Write nearest office. 


FLITTELFUSE 


a ee ee ee 
4757 RAVENSWOOD AVE., CHICAGO 40, ILL. 
200 ONG ST., EL MONTE, CALIF. 


HOLTZER-CABOT 


ELECTRONIC 


INSULATION RESISTANCE TESTER: 


Spots 
Faulty Insulation... 


You can guard against possible insula- 
tion failures in electrical circuits and 
equipment by testing with the Holtzer- 
Cabot Insulation Resistance Tester. This 
portable self-contained unit spots faulty 
insulation before it can become danger- 
ous. Here’s how it works — connect the 
terminal marked “L” to the electrical 
circuit and the terminal “GRD” to a 
ground . . . rotate the handcrank of the 
generator at speed which lights up indi- 
cating buttons . . . reading on the scale 
indicates if insulation is faulty or not. 


Generates full volt. 
age regardless of 
cranking direction. 


Visual indication of 
correct testing volt- 


The Holtzer-Cabot Insulation Resistance 
Tester requires no batteries or external 
power supply. It is always ready to use 
in the plant, laboratory or field. The 
generator delivers 500 volts testing volt- 
age regardless of cranking direction. 
Range is from 0 to 100 megohms. 


Easy to read scale. 


Protect your equipment by making peri- 
odic insulation tests with the Holtzer- 
Cabot Insulation Resistance Tester. Write 


for bulletin, today. Light Weight 


HOLTZER-CABOT 


Division of First Industrial Corporation 
400 STUART STREET, BOSTON 17, MASSACHUSETTS 


Portable 
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Every 
MANUFACTURING 
CUSTOMER — 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 


As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for prevision performance in 
airplanes, ships, tanks, guns and _ instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious meta!s ; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Tnermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 


THe H. A. Witson Company 
105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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WHAT THE JOB /s- 
WHAT SIZE SPACE- 
_ and WHEN YOU WANT [T- 


Here’s a Complete 


Production Department 


—65 Skilled Workers 
—Modern Equipment 
—Trained Supervision 


ready to go to work for you. 
Keep your costs in line. 


Try Tuttle First 


for Strip Resistors—Porcelain Heating Elements— 
Standard and Special Heating Elements 


Write for Bulletin S101 A 


H. W. TUTTLE & COMPANY : ADRIAN, MICHIGAN 
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AND 
METAL SPECIALTIES 


Modem plant equipped 
to produce accurate work 
in ali metals. 


Send your specifications 
to us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


Levolier Switches 
are available for 
fluorescent and in- 
candescent light- 
ing, or fractional 
HP. control 3 to 
10 amp. capacity. 


McGILL Toggle 
Switches are vi- 
bration and dust 
proof... small 
and practical, 
Made by Electrical 
Division. 


¢ MANUFACTURING CO., ING 
s VALPARAISO, eee 
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INVESTIGATE ROCKBESTOS PERMANENTLY INSULATED 
WIRES, CABLES AND CORDS 


Promptness in getting products on the market will reward peacetime 
producers. But staying in the market is what pays long-term dividends. 
You can secure an advanced position and earn consumer goodwill 
for your products by eliminating potential wire-failures through 

careful wire-planning in the design stages. 
The experience of many designers and manufacturers proves that 
by giving advance consideration to such factors as operating 
temperatures and voltages, dielectric strength, diameters, vibra- 
tion, flexing, ambient temperatures, Underwriters’ approval, 
etc., possible wire-failures can be eliminated before the product 

reaches the user. 
In wire-planning your product, be sure to investigate Rockbestos 
wires, cables and cords. They all have a permanent asbestos insu- 
lation that resists heat, flame, cold, moisture, oil, grease and 
alkalies. One of the 122 standard constructions will probably 
meet your requirements. If, however, you have a peculiar 
operating condition or some other special wire requirement, 
Rockbestos Research will gladly develop a special construc- 
tion to meet your particular needs. 
For engineering assistance on the complete solution of your 
wire problems, write the nearest branch office or: 


Rockbestos Products Corporation, 807 Nicoll St. 
New Haven 4, Conn. 


FOR VICTORY ...BUY WAR BONDS 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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For the first time, a completely new line of fans for attic ventilation has been 

developed on aerodynamic principles. The fans of the “B” series line are avail- 

able with 3, 4 or 5 blades in the standard diameters of 24, 30, 36, 42 and 48 
inches. Geometric proportions remain the same through- 
out the entire line. 

Constructed of steel, extra strength has been added 
in the form of heavier spider arms and a larger center 
disc: A redesigned blade shape insures maximum air 
delivery and improves appearance. 

IMPELLERS To specify the proper fan or blower wheel quickly 
and accurately, write us for an Air Impeller Specifica- 
for every purpose tion Sheet. When completely filled out, this sheet con- 
tains all the necessary data for recommending the 

proper air impeller. 


TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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Offers ELECTRICAL MANUFACTURERS te Benefits of 


* These 


Bases Gears 
Bearings Guides 


Products 


Rollers 
Structural 


Bobbins Instrument Angles 


Panels 
Insulators 
iners 


fe 
Containers Pulleys 
Fair-Leads Rubbing 
Gaskets Strips 


* These Onerations 


Assembly Forming 
Blanking Hobbing 
Broaching Jointing 
Buffing Marking 
Counter- Milling 
Boring Planing 
Sinking Piercing 
Drilling Punching 


Terminal 


Riveting 
Shaving 
Silk- 
Screening 
Spraying 
Tapping 
Threading 
Tumbling 


Engraving Post Forming Turnin 
Filing 


. Reaming 
* Laminated Phenolics 
—paper 
—tabric 
—asbestos 
—wood 
—fibre glas 


s 
* Melamine Formaldehydes 
* Neoprene 


JANUARY 1945 


Varnishing and 
Many Others 


M } 

% Cellulose Acetates 
% Methyl! Methacrylate 
% Polystyrene 

* Fish Paper 

% Cork, and 


% Vulcanized Fibres 
% Sheets—Rods—Tubes 


* Prompt Seruice 


on accurate fabrication of long or short runs of parts and products 
produced in plastics to meet your particular requirements. 


* Eatensive Facilities 


equipment and skill which, during recent years, have so effectively 
aided the nation's largest users of laminated parts to meet the 
exacting deadlines of their war-time production schedules. 


which, because of its magnitude and the adequacy of supervision, 


enables on-schedule delivery of large production runs, or small 
quantities and experimental jobs. 


* Hid in Adapting 


to your use, at moderate cost, various e of plastics, which 
th, 


provide such qualities as lightness, strength, durability, reduction 
of friction, noise and vibration, absorption of shock-impact, 
uniformity of wear, and resistance to corrosion, temperature 
changes and moisture. 
Whether your requirements involve intricate or simple shapes, close 
or liberal tolerances, large or small quantities, immediate or future 
deliveries, we believe we can meet your needs satisfactorily. Without 
cost or obligation, consult us concerning selection, fabrication and 


use of plastics for your purposes. For prompt quotations, send 
samples or prints. 


McINERNEY Plastics Ca. 


Chicago: 205 W. Wacker Drive 661 Godfrey Ave., 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, MICH. 
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... and Elliott Bay Machine Co. found that when current-carrying parts must withstand 


destructive heat and corrosive conditions, the answer is one of the INCO Nickel Alloys 


1 In making plywood, once the small left- 
over veneer strips were scrapped. But now 
the strips are saved by edge-glueing them 
together in a machine designed by Elliott 
Bay Machine Co. of Seattle. 


4 Strip heaters on the interior of the drum 
are linked by Pure Nickel wire with the cur- 
rent-carrying Nickel busbar running through 
the drum. 


2 After veneer edges are trimmed, glue is 
applied and strips are fed into machine over 
large heated drum. Springs hoid the veneers 
firmly against drum surface. 


S The INcO Nickel bar, carrying up to 100 
kilowatts must resist corrosive wood ancl 
glue fumes at temperatures about 550° F. 
No rod has failed in service. 


DAONEL © “’K’’ MONEL + “’S’’ MONEL ¢ “R’’ MONEL + “KR’ MONEL + INCONEL + “2” NICKEL © NICKEL 
Sheet ... Strip ...Rod ...Tubing ...Wire... Castings ...Welding Rods (Gas & Electric) 


GM-9213A—Electrical Manufacturing, January—General Electric Review, January, 1945 *% 
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3 The heavy electrical:load—(up to 100,000 
watts) necessary to heat the large drum is 
transmitted by collector rings to a Pure 
Nickel Rod inside the machine. 


* * * 


If you need a metal that combines 
strength and corrosion resistance with 
other specialized properties, investi- 
gate this versatile family of INCO 
Nickel Alloys. 

Write for the booklet “8 Individu- 
alized INCO Nickel Alloys” today. And 
call upon Inco Technical Service for 
information about any applications of 
metal for which you require addi- 
tional data. The International Nickel 
Company, Inc., 67 Wall Street, New 
York 5, N. Y. 
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pert 
f HERMETIC SEALS 


4 


IMPROVED TYPE! Seal out dust, moisture and fungus from trans- 
formers, relays, vibrators and other sensitive component parts. 


FUSED INTO ONE PIECE. Glass-to-metal vacuum tight hermetic 
seal. Resists corrosion. Thermal operating range of —70°C 
to 200°C. Insulation leakage resistance, 30,000 megohms, 
minimum, after Navy immersion test. 


SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to 
attach by means of high frequency, oven-soldering or stand- 
ard soldering iron. 


WRITE, WIRE OR PHONE TODAY for information. Complete 
details will enable us to make specific recommendations and 
send appropriate samples. 


l lume vodacth Ol] 


PRM acne 


Electronic Division, Dept. EM-2 
RESEARCH * DEVELOPMENT * MANUFACTURING 
CINCINNATI 12, OHIO 
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SHEETS ¢& 


Here at Newport every known safeguard is 
employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 
formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 
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All types for vital Industrial, Radio, 


Communications and Signal use. 


NeWelL CUSTOM MADE 


COILS & TRANSFORMERS 


PRESENT 
OPEN 
CAPACITY 


Small auto transform- 
ers up to 250 v.a. 
Small two winding 
transformers up to 125 
v.a. Paper section coils, 
from wire size #40 
to #19 gage. 


A limited num- 
ber of orders can 
be accepted for 
prompt delivery. 


@ 
NOTHELFER > 


WINDING LABORATORIES 
118 Albemarle Avenue Trenton, N. J 


HIGH 


Designed for oper- 


PRESSURE 


G-1 Hydramotor Valves are J TWO-WIRE 
suitable for gas, oil, water, air e CURRENT FAILURE 


and steam. Approximate open- 
ing time 8 to 10 seconds; closing HYDRAMOTOR 
VALVES 


time—2 seconds. Operator di- 
mension only 41/4", diameter 6” 
high, weight approximately 7/2 
Ibs. Write for Catalog 52. 


GENERAL CONTROLS 
801 ALLEN AVENUE, GLENDALE 1, CALIF. 


Branches: Boston + New York + Detroit + Chicago + Dallas 
Philadelphia + Cleveland + Atlanta » Denver » San Francisco 


INDUSTRIAL 


MARINE 
AIRCRAFT 
ELECTRONICS 


MOTOR WITH ° 
MAGNETIC BRAKE 


COMPLETE ENGINEERING SERVICE 


a 


‘= FHeciric SPECIALTY C0. 
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STAMFORD, CONN. =a 
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New STOKES 350-Ton Hydraulic 


Completely Automatic Press 


® LARGER PIECES 
@® MORE PIECES 
@® HIGH SPEED OPERATION 


omati¢ 


,00? 


put 


OUTSTANDING FEATURES 


Automatic Cycle Controller, the “brain” of the machine, for 
split-second timing of every machine operation — proved 
in hundreds of Stokes Completely Automatic Presses in 
the country’s leading molding plants. Cycles have been 
reduced as much as 50% or more. Human errors are 
eliminated. Every piece is identically molded. 


Super-Sensitive Trap or checking device — sensitive to the 
fraction. of a gram. The “heart” of the machine that 
checks every molded piece made. Failure to eject — lack 
of material—or any other irregularity stops press in- 
stantly. The pieces literally “run the press.’’ The only 
proved and foolproof method of operating a Completely 
Automatic Machine. ° 


Multiple Feed with micrometer adjustment. Capacity up 
to 48 cu. in. 


High Speed Operation. Opening and closing at the rate of 
100 in. per min. with controlled final compression speed 
adjustable to the flow characteristics of the molding ma- 
terial. 


One Man Operates a Score of Presses. Completely Auto- 
matic, this press requires only a minimum of molding 
labor. Once set up, one man can attend a large battery 
of presses as only attention required is to keep hoppers 
filled and to remove accumulation of molded pieces. 


Low Power Requirement. Only 2 hp. motor required to de- 
velop full 50 tons press capacity. 


Self-Contained, Self-Sufficient. Electrically powered and 
heated. Requires only electrical and compressed air con- - 
nections. 

Write for Complete Information 


F. J. STOKES MACHINE CoO. 
5996 Tabor Road Philadelphia 20, Pa. 
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Recipe for an Economical 
ELECTRICAL PART 


Mix design requirements with 
Aico’s comprehensive experi- 
ence in working with all types 
of plastic materials and mold- 
ing methods. The finished 
product is an electrical part 
that meets the most rigid 
specifications. 

The terminal board (shown. 
above) for use in a portable 
megohmeter is an example of 
the prominenterole which plas- 
tics are playing in the elec- 


MOLDING 
Polystyrene 
cellent el 


molding 
especial 


ration. 


trical field. Since it is used in 
an instrument for measuring 
insulation resistances, it must 
have, abave-all, superior elec- 
trical properties. Aico’s knowl- 
edge of materials, design and 
engineering, insured the selec- 
tion of the right material to 
meet pefformance require- 
ments .’... the right molding 
method for greatest economy 
and rapid production. 
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®@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if youinvestigate. Send 
sample assembly and blue print. 


a 


YA 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Blivd., Bellwood, Ill. ‘cuicaco susurs 
Tubular and Split Rivets In All Rivet Metals 


IN YOUR 
POST-WAR PLANNING 


%& Guardians have ably served in war and peace. When victory is 


won and your production is resumed, Guardians will be ready to 
serve you again. 


Guardian Direct Drive cont 


( ings have exclusive rubberized cush- 
ions. No parts to get out o 


order, or to lubricate. 
Write for Information. 


GUARDIAN UTILITIES CO. 


216 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 


PORTLAND-MONSON SLATE CO. 


holes (N) are 


-eo’s plastic appli- 
is i h of Aico’s P _— 
om a re Tae Write on ae le 

ory a complete set from 
hea 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


29th Year 
AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston @ Bridgeport ® Buffalo 
Cleveland ®@ Detroit © New York @ Philadelphia 


Quarries: 


Portland, Maine e Monson, Maine 
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» asbestos felt, impregnated 


Y FOR THAT 
HOT PLACE 


COLLYER INSULATED WIRE CO., 253 ROOSEVELT AVE., PAWTUCKET, R. I. 
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Do You See Your Spring Here? 


: “ 
ee oe Teen : ee eas. = ‘ 
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We specialize in fitting the spring to the need! If the spring for your postwar product is not pictured above, 

describe how and where it will be used and our engineers will suggest the right design for the job. This 

holds good also for your present products. The performance of many an existing appliance or machine could 

be materially improved merely by supplanting old springs with new ones “engineered” into the design. 
Peck Springs are made up to %” wire size. Let’s get together. 


eche SPRINGS & SCREW MACHINE PRODUCTS 


2S SS] <== BURNLEY 
SS : ) THE ORIGINAL 
B i A i \ —S UBMELEY A FAVORITE 


Wnyanayo4| FOR 40 YEARS 


SSSR eee |. | | ey 


2 
MAKES SOLDER FLOW 
‘ 1 \ iy ‘ | . : : roteealln’ Uabeeateslen QUICK AND FAST 
é Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH,EAST, PENNSYLVANIA 
Precision-made 
for NOW and POST-WAR 


Im planning for the post-war period, Brainin 
Electrical Contacts can play an important part 
im your production ideas. They will insure greater 
efficiency for your electrical equipment, and hold 
contact burning and replacements to a minimum. 


The experience and skill of our technical staff 

enable us to advise you on production, new ap- 

plications, and redesign of existing products. ¥ | mt 

Send us your requirements in detail and your ‘ Af A SPIRAL 
preblem will receive our most careful attention. : WR APPED 


ROUND-SQUARE - RECTANGULAR 
Write for Arbor List of 1000 Sizes 


— 6. 8. BRAININ. bl —| BEN tas ea aoe 
233 SP . 801 GLASGOW AVE., | FORT WAYNE, IND. - 


ELECTRICAL MANUFACTURING 


















SUCCESSFUL DESIGN FOR PLASTICS DEPENDS 
UPON THE CORRECT APPLICATION OF SOUND 
DESIGN PRINCIPLES. A NEW TWENTY-FOUR 
PAGE DESIGN BULLETIN HAS BEEN PRE- 
PARED BY THE PLASTICS DIVISIONS OF THE 
GENERAL ELECTRIC COMPANY AND INCLUDES 
_ A LISTING OF MATERIALS, DESIGN CONSIDER- 
ATIONS AND MOLDING PROCESSES. FOR YOUR 
COPY WRITE TODAY TO SECTION J-25, 
ONE PLASTICS AVENUE, PITTSFIELD, MASS. 


Hear the General Electric radio programs: “The G-E All 
Girl Orchestra” Sunday 10 P.M. EWT, NBC. “The World 
Today” news every weekday 6:45 P.M. EWT, CBS. 


Buy War Bounds 


CALL A G-E PLASTICS TECHNICIAN FOR SOUND ADVICE 


GENERAL { ELECTRIC 


To get relief from motor burnouts, always buy 
motors with built-in Klixon Motor Protectors. 
They're available as a built-in feature with A.C. 
motors all sizes; D.C. motors up to 30 volts. 


Here’s how they insure full motor life... when a 
motor overheats and becomes dangerously hot, 
the Klixon Protector snaps the power “‘off'’ thus 
preventing a possible burnout. Then when the 
motor cools sufficiently, it turns the power ‘‘on”’ 
again either automatically or by manual reset 
depending on the type of protector you specify. 


Klixon protection is reliable . . . it protects 

motors year in and year out, starting and stopping 
a motor every time it overheats until the 

trouble is remedied. 


Guard against motor burnouts . . . specify Klixon 
Motor Protectors with every motor you buy. 
They’re built into the motor by the motor manu- 
facturer providing a tested and proven combina- 
tion of protector matched to the motor. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 
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It 
Electrically 


ELECTRIC HEATING UNITS 


Strip - Immersion - Cartridge 
Tubular and Band Units 
Thermostatic Controls and 

Industrial heating applications 
engineered. Consult us for 
recommendations and estimates 


VULCAN (focmrany DANVERS, MASS. 


give your coil bases these 
superiorities: 

More turns in same space— 
less space for same wire— 
minimum coil size—no insu- 
lating strip required—spiral- 
wound for greatest strength— 
SUPER-INSULATIO . 


Ask for Sample Round, Square, Rectangular 


ta YC Oe ok ee 
ALSO DIELECTRIC PAPER TUBES 
2035 W. CHARLESTON ST CHICAGO 47, ILLINOIS 
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STANDARD is among America’s leading 
injection plastic molders. Our cooperation is of- 
fered any manufacturer who is interested in the 
development of new or improved products using 
plastic injection molded precision parts. 
Solving difficult molding problems with practical 
solutions is being done every day by STAND- 
ARD Engineers. 

Our facilities are available to manufacturers with 
volume production who must have exacting 
quality and precision. 

Mail us your blue-prints today for detailed 
analysis. 
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MOLDING CORPORATION ac 
DAYTON 1, OHIO 
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BRANCHES: New York—R. S. Christie Co., 175 Fifth Avenue. 
Detroit—Standard Molding Corp., 6452 Cass Avenue. 
Chattanooga—Standard Molding Corp., P.O. Box 350. 
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PHOTOTUBE ? 
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Phototubes are doing all sorts of impor- he 

tant industrial jobs, in all types of in- } 

dustries . . . speeding up production. . . . 

saving time and labor. Due to our pioneering and intensive A 
research in this field, we are especially well equipped, not - 
only to supply you with the phototubes 7 b 
you need, but to advise you on how to * 
use them efficiently. Without obligation ” 
send for our special phototube brochure a 
and any special information you need. te 
} 

e 

t 

n 

C 

4 CHICAGO OFFICE, 903 Merchondise Mart t 

* NEW YORK OFFICE, 265 West 14th Street 1 

A SPECIAL MESSAGE } | 
( 


About INFRA-RED RAY DRYING 


To Those Whose Production Require- 
ments Necessitate the Use of Lacquers, 
Synthetics, Paints and Other Finishes 


Use Nalco Infra-red Ray Drying Equip- 
ment to solve a wide variety of probiems. . 
spot drying and baking of various finishes 
and dopes .. . quick drying of varnishes 
and impregnating materials for motor wind- 
ings and_electrical and Mechanical parts of 
all types. 





@ (Left)—Nalco 5-light portable adjust 
able unit. 


4 Write for your copy of ‘“‘Drying Prob 


lems Made Easy”’. 


NORTH AMERICAN ELECTRIC LAMP COMPARY 


1082 TYLER STREET ST. LOUIS 6, MISSOUR! 


>: a 









small electric coils, 
reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
square, rectangular or round tubes. Write for complete information. 


















Made by PAPER MANUFACTURERS CO., Philadelphia, Pa. 
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Iron Alloys 


the Low Expansion Problem 


Why Carpenter Nickel- 


Give the Best Answer to 


Patented Carpenter Free-Cut 7 7 
Invar “36” Simplifies Machining a | 1A 


Expansion Curves Showing | | | | | 
Comparison Between =| | | | | | 


i, A, ee, Me i ol 


For close control or dimensional accuracy of precision parts 


Corpenter Low Exponsion 


in devices where a low rate of thermal expansion is a must— = en | ie 
Carpenter provides a group of Nickel-Iron alloys to meet this 2 | | | | 
requirement over a wide range of temperatures. z | ~ | a 
The temperature range in which most applications fall is | 

| 





between room temperature and 400° F. A glance at the chart 
shows that this range is covered by Carpenter Invar “36”. 
And the fact that this alloy is now also produced in a free- 
machining grade — Carpenter Free-Cut Invar “ 
broadens its usefulness. For applications requiring a wider 


EXPANSION 


low Expansion 


36”— greatly a A ae 
4 Carpenter Invar "36" & | 

ree-Cut Invor “36° | 

|g ee ss 


Q 100 200 300 400 














] F 
range of temperature, Carpenter Low Expansion “42” pro- Lana —sty 
. . . . 50 60 oO 80¢ 
vides low thermal expansion characteristics up to 700° F. — TEMPERATURE — Degrees Fahrenheit 
and Carpenter Low Expansion “49” extends this range up ; a 
to 1000° F. @ Characteristics of Carpenter Low Expansion Alloys. 
Here, then, are alloys to meet practically any low thermal The plunger in this hypodermic syringe was made 


expansion problem that may come your way. And because of gy loons: Cacpenter FeeeDut hives “36°. The low theomel 
the great care Carpenter takes in making these alloys — 


melting within a closely controlled analysis range to insure 
constant uniformity from lot to lot—you can depend on them 


expansion properties of this alloy keep the plunger 


dimensions constant, even during sterilization in boiling 


to give greater accuracy to thermostatic devices, radio equip- water. And the alloy’s free-machining qualities made 
ment, electronic devices, precision scales, etc. it possible to produce the plunger to the necessary close 
Let us help you apply these alloys to the solution of your tolerances for a flush fit in the glass cylinder, so. essen- 


design-engineering problems. Get in touch with us today. tial in the operation of this instrument. 








Ask For A Copy of our 
latest engineering bulletin 
on Carpenter Invar “36” 
and Free-Cut Invar ‘36’. 
Our Metallurgical Depart- 
ment will be glad to sup- 
ply information on the 
other alloys. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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improved 
filaments 
extend life 
and 

reduce tunnel 
glare in 
infra-red 
Jamps... 


Aructher Callite Contribution to Product Re-Desigu 


I 


A greatly improved tungsten filament, the result of This is only one of many instances where 

ay ; ; . Callite has cooperated with manufacturers in making 
two years’ research and experiment, is now used in 4 good product better. We feel especially qualified 
to advise on tungsten applications, having 
pioneered in tungsten metallurgy and specialized 
color temperature, reduces spectral glare to a new low, in tungsten products over 25 years. Consult us on your 

: requirements. Callite Tungsten Corporation, 
increases output of radiant energy and doubles the life 547 Thirty-ninth Street, Union City, New Jersey. 
Branch Offices: Chicago, Cleveland. 


“Birdseye’’ Infra-Red Heat Lamps. It burns at a lower 


of these lamps. 


. ren SOT. ti o TUBE AND 
The Wabash Appliance Corporation of Brooklyn, manu- 


LAMP 
factures the Birdseye Lamps’ filaments with Callite (/ ee COMPONENTS 


tungsten wire. The filament’s shape completely elim- Rieter thahc Indadnedle dadh ceoleb- 


inates “cold spots’, resulting in a more effective pat- fwwesren = denum wire, rod and sheet, formed 
parts and other components for elec- 
tern of Infra-Red rays. tronic tubes and incandescent lamps. 


ELECTRICAL MANUFACTURING 





Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done 
to a rigid standard and only by expert operators supervised by a com- 
petent scientific staff. 


Among our regular products are contact screws, studs, bars, . plates, 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 
work for light assemblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries and to make small 
instruments and instrument parts to your own specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. j. 
NEW YORK SAN FRANCISCO CHICAGO 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For Identifving Wires, Cables, Parts, Assemblies, etc. Embossed or 
Stamped Markings, as desired. Consecutively numbered tags a 
specialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 
DEPT. 9-872 NEWPORT, KENTUCKY 


PE 500 - for sustained 


M A G NAT R 0 L | heavy production? | 


The “ability” “of “HEXACON Irons to maintain 
M A g y ETI S VA LVES ideal soldering temperature under continuous 
use, is attested to by widespread use in heavy 
industry. HEXACO features include large 
ee ee a thermal-capacity cores for storing heat, 


. Literat d ibi th H-inel HEXA- 
To control electrically the flow Ssentere Geseeting, she eituchesinn MMA. 


a 8 ® type irons—from 40 to 700 watts, and with 
of Air-Gas-Oil-Brine- tip diameters ranging from 4” to 134”—will 
be sent on request. 


Hot or Cold Water, etc. HEXACON ELECTRIC CO. 
Send for Catalog 177 W. Clay Ave.. Roselle Park, N. J. 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 
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in Cold Rolled 
Strip Steel 


CALENDAR 1944 
ose 


@ Every year brings new achievements in CMP 
precision rolling of strip steel. Most recent and most 
remarkable of our precision operations is the rolling of 
miles of war-important steel strip with tolerance of .0002 in. 
Spurred by the urgency of the need, CMP undertook what 
authorities described as humanly impossible: to maintain 
a practically zero tolerance in cold rolled high tensile 
metal. Neither men nor machines were known able to 
“mike” unfailingly such extremely close tolerances. CMP 
is doing it with specially constructed equipment, and the 
armed forces now have one more precision aid to Victory. 


CMP gets the call whenever absolute control of physi- 
cals and dimensions must be guaranteed. First to specialize 
in precision cold rolling, CMP now has experience and 
equipment with a potential of even greater accomplishment. 
CMP precision cold rolled strip steel, with its wide range of 
physicals, choice of finishes, tempers, grades, widths and 

gauges, gives greater yield of parts per ton and protects 
intricate dies and machinery because each shipment is 


tailored to a specific job. Write for a generous test sample. 


“The 
COLD METAL PRODUCTS CO. 


Subsidiary of The Cold Metal Process Co. 
YOUNGSTOWN, OHIO 


Ww 


GIVES MAXIMUM PRODUCTION PER TON 





LEPRDRDRDDRDDR DORR DESL ie 


GOOD DESIGN 
Broad, flat head 
has more bearing 
surface, permits 
greater sealing 
compression. One- 
piece construction 
—no weak soldered 
connections, 
no ‘‘pin-holes’’, 
no complicated 
assembly. 


Leakproof 
TERMINAL SCREW 


HE POSITIVE seal for all 

terminal openings where 
leakage of oil, water or air 
must be prevented. Can be 
drilled lengthwise. Useful in 
Capacitors, transformers, etc. 
Available in 6-32 diameter 
with %” head; 8-32 with 
9/16” head. 10-32 and 12-24 
with 56” heads. Write for 
samples, or phone Whitehall 
4680. 


MANUFACTURERS 
SCREW PRODUCTS 
225 West Hubbard Street 


Chicago 10, lil. 


BAD DESIGN 


Four operations 
—soldered con- 
nections subject 
to mechanical 
strain — slight- 
est pinhole re- 
sults in leakage 
of oil, water, air, 
Increases rejec- 
tions—cuts pro- 
duction and 
profits. 


oe a 


The Old-Way Stronghold Way 


LINE UP 


with the 
Ilsco line 
for ’45 


America’s most complete and economical line 
. . - featuring standard and special items .. . 
ready to serve you. 


ELECTRICAL CONNECTORS 
FABRICATED TUBE PARTS 


Write for illustrated catalog. Put your 
problems up to the Ilsco Engineers. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
CINCINNATI 27, OHIO 


RES.U.S.PAY GFF 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP. WORKS 


12-23 JACKSON AVE LONG ISLAND CITY, N. Y. 


ELECTRICAL MANUFACTURID G 





CCA 
Power Transformer 


+ Alesse: 1 PT a 



























Operator at Allis-Chalmers’ Pittsburgh plant 
applying Natvar varnished cambric to form the 
insulating barrier between core and low voltage 
winding of a Power Transformer. Maltiple 
strand conductor is used for compactness and 
for maximum reduction of eddy current losses. 


LLIS-CHALMERS Power Transformers are designed and built 


for continuity of operation with minimum of maintenance. 


In spite of increased industrial loads demanded by the war effort, 


these transformers have operated far beyond their rated capacity 





for extended periods without interruption, without other than rou- © Varnished cambric—straight cut and bias 
: ° TI ’ | @ Varnished cable tape 

tine maintenance. I hat s performance! 

@ Varnished canvas 

@ Varnished duck 

®@ Varnished cellulose acetate 
® Varnished Fiberglas cloth 
important application. @ Varnished papers 


@ Varnished tubings and sleevings 


It is a source of considerable satisfaction to us that Natvar insulating 


materials, because of their high uniformity, were selected for this 


What are your requirements? Write, wire or phone us for deliveries © Varnished identification markers 

~ either from the stock of a wholesaler near you — or direct from © Raeqnereteetinge and Honing 
@ Extruded Vinylite tubings 

our own. 


@ Extruded Vinylite identification markers 


THE NATPONAL VARNISHED PRODUCTS 











TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 — NATVAR: RAHWAY, N. J. 
2)7 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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WHAT IS THE StaWarm METHOD? 


1. It is co-operative engineering service to determine the correct 
heating, melting, conveying or dispensing equipment needed to 
handle the kind of compound you specify in the volume and manner 
your job requires. 


2. It is a high standard of design for the heating 
tank, kettle or pot which the engineering survey 
shows is needed. It includes efficient design that 
assures the essential element of low heat concen- 
tration to avoid possibility of carbonizing or 
burning the compound regardless of the size or 
shape of the heater or material to be employed. 


3. It is the dependable uniform construction of 
the heater which must pass rigid laboratory tests 
before approval and shipment. 


This is the Sta-Warm method. 


By this method you are assured of heating equip- 
ment that is tailored’ to fit your job, rather than tailor- 
ing your job to the equipment. What more basically 
sound method could you ask for in choosing compound 
or soft metal heating and melting equipment? 

When you think of heated compounds, think of 
Sta-Warm equipment for heating them. Inquire today 
for bulletin 036. 


: 


emer 





10 gal. (901CNV) tank with 
slow speed agitator and ther- 
mostat control, for melting 
and dispensing compounds 


10 gal. (901WV) tank for used in many industries in- 


melting and maintaining 
pitch, asphalt, waxes, oils, 
marine glue, chemicals, etc., 
at constant temperature. 


ta-Warim 


ELECTRIC COMPANY 
565 N. Chestnut St., Ravenna, O. 


cluding manufacture of con- 
densers, fluorescent ballast, 
transformers, lense grinding, 
etc. 


KESTER FLUXES 


a Pr 
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CARBON 
PRODUCTS 


HIGHEST QUALITY 
FOR 46 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Piant: Newark, N.J. Canadian Plant: Brantford, Ont. 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


As basic manufacturers, we can 
supply ai// types and grades ot 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 


Becker Brothers Carbon Co. 


CICERO, ILLINOIS 


MODERNIZE NOW 
for the POST-WAR MARKET 


4qiit OILERS (> )) 


will help you in two ways: 

1—Youw have the assurance that your equipment 
will be provided with positive lubrication. That 
means: Longer life, low maintenance costs and 
customer satisfaction. 

2—The entire appearance of your equipment is 
enhanced by the modern, streamlined design. 
It increases your prestige and reduces sales 
resistance. 





WRITE FOR CATALOG Unbreokable 


Constant-Level 


3450 So. 52nd Avenue, HET Cn at Oiler 


TRICO FUSE MFG. CO. 
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-Brealeable MRURY 


SWITCHES 

















































a 5 AMP — 
for water 
ge systems; 
; pumops; 
hair dry- 
ers; elec- 
tric scales: 
| actuating 
devices. 
| 
} | (MP — for ~~ : 
) service; 2 — for 
a dine ma- 10 AMP — for elevators: con- 
chines: tem- oil burners: veyors: blue 
perature regu. water heaters: printing ma- 
ja‘ion; fire feed and speed chinery: stok- 
alarms. controls; farm ers: safety 
machinery; rail. devices; com- 
road signals. munication 





systems. 


Double Throw Units @ of 


Also Available 





Totally enclosed, 
ydrogen charged — 
DURAKOOL'S Pat- 
nted construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
plosion- proof! Abso- 
lutely silent! 


Here are mercury 
switches adaptable to 
almost any control 
ob. Try them! See for 
yourself their superior 
performance. 


FABRICATED PARTS 


| quickly and accurately made from 


TAYLOR PHENOL FIBRE 


The structural member for a switchboard (1) and 





















All sizes furnished 
with or without stand- 
ard tilting mechanisms. 
Quick deliveries! 
Write us today. 






35 AMP — for 
motor starting; in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 
loads. 


heavy duty: ideal 
for motor starting 
and other types of 
tough jobs — no 
relay required. 


* : 4 the switch spacer (2), shown above, are but two 


DURAKOOL, INC. 


ELKHART, INDIANA a of thousands of fabricated parts that are mass-pro- 


duced in the modern Taylor plant. Here are bank 









after bank of machines for drilling, tapping, punch- 





For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 


ing, turning, shaving, performing screw machine 


Ceramics. | and many other operations by which sheets, rods, 
For Sealing 


SB 3,» Base Terminals, Socket Terminals, 
aga’,  * Light Fixtures. 
f, a For Dipping 
Coils, Transtormers, Condensers. plex parts with characteristics to fit almost any de- 


| 
For Potting 
Radio Transformers, Light Units, | sired operating condition. 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, 
oils and minerals for specific applications. Samples furnished on 


Condensers, Batteries, Switch | or tubes of Taylor Phenol Fibre or Vulcanized 


Fibre can be rapidly fashioned into simple or com- 


| request. Many of these parts started with the manufac- 
BIWAX CORPORATION | turer’s blueprint. Many others started with nothing 
3445 Howard St. SKOKIE, ILL. | more than an inquiry as to whether we could supply 





a material that, for example, would retain its in- 
QUADRIGA Quality ? B i i sulating qualities under alternating wet and dry 
| WASHERS ‘ conditions and that would have light weight with 
METAL STAMPING 


















Send spetiienions Ger lame great structural strength. Write us about your prob- 










SPECIALISTS a ee -eeers lem. Our engineers will gladly cooperate 
FOR INDUSTRY * SLIVERY! , : 
WASHERS Ask for QUADRIGA | 
Special lat Catalog TAYLOR FIBRE COMPANY 
— & Spring 
‘0 & D 
named & Ginidhing ee LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE 
Wire Terminals, etc. sion tables. 


Valuable infor- 


Sheets, Rods, Tubes, and Fabricated Parts 
Sm-ll Metal STAMPINGS | mation. Wire 


NORRISTOWN, PENNSYLVANIA e OFFICES IN PRINCIPAL CITIES 
| PACIFIC COAST HEADQUARTERS: 544 S. San Pedro Street, Los Angeles 


















) tS Ce or title ae 215 W. Grand Ave., Chicago 10, Ill 
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“We Have No Axe To Grind“ 


Let us recommend the type of 


casting to use” 


The versatility of the Monarch plant... permanent 


mold, die casting and sand casting assures 
authentic advice on method, metal, alloy and costs 
in relation to quality, quantity and end use. 

Add to the above, the fact that Monarch has a back- 
ground of 31 years’ experience in Aluminum and Zinc 
Castings . . . the newest equipment in all departments 

. a personnel of thoroughly experienced craftsmen 

. and you have the reasons for our volume of re- 
peat business. An opportunity of discussing your 
production: problem with you will be appreciated. , 

If you have a product that you want built com- 
plete, our modern assembly lines and our experience 


in sub-contracting, enables us 


to assemble your 
product in whole or in part. A fully 
equipped laboratory, including 


X-Ray, assures strict adherence 


to specifications. | } a 
*CASTINGS SHOWN ABOVE | “ 
Sand Casting Die Casting Se | 


Die Casting Permanent Mold 


Castings by MONARCH 


MONARCH ALUMINUM MFG. COMPANY « CLEVELAND 2, OHIO 


ASK FOR YOURCOPY 


LET THIS 
CATALOG 


'-—Answer—— ¥ 


RESISTOR 
PROBLEMS 


Here are 12 pages of valuable Resistor informa- 
tion. A wide selection of Lectrohm Vitreous 
Enameled Resistors, including: fixed, adjust- 
able, “Rib-on-edge” and ferrule terminal types— 
power line and R. F. chokes, brackets, bushings, 
solder pots, etc., are illustrated and fully de- 
scribed. It also tells you why Lectrohm Resis- 
tors offer above average dependable service life, 
Ask for your copy of catalog No. 98. 





INCORPORATE O 


5123 West 25th Street, Cicero, Illinois. 


Division of The National Lock Washer Company, 
‘ Newark, N. J. 


METAL STAMPING SERVICE 

eS = 
ae 

g 


oS 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


MOLDED PLASTICS 


. 
MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. CHICAGO, ikl. 3% 


DRAWING 
STAMPING 
FORMING 


Small Metal Parts Ve 
in om 


Brass, Copper & Steel © 


MOLDS are built in our own 
Tool Room, backed by over 
25 years’ experience in makiag 
Plastic Molds. 
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A FEW OF THE MANY VICTRON 
CUSTOMOTOR APPLICATIONS 


Small Furnace Blowers 
Oil Burners 
Humidifiers 

Electric Air Heaters 
Unit Heaters 
Centrifugal Water Pumps 
Mechanical Toys 
Advertising Devices 
Business Machines 
Brooders 
Churns 
Dispensing Machines 
Flashers 
Incubators 


VICTOR 


PRODUCTS 


J ust “any” motor will not solve your 
powering problem. Those electrical appliances and ma- 
chines you’re planning, need F. H. P. motors that will 
power or operate them at peak efficiency. 


And that means Victron Customotors, 
custom-built to meet the specia® powering or operating 
requirements of your product. There’s more than 20 years 
of F. H. P. motor building experience behind every 
“Customotor”. This valuable experience has enabled us 
to reach a new high efficiency rating for pole type motors. 
That experience is at your service to build for you just the 
special type motor your special appliance or machine needs. 


Our engineers will gladly consult with 
you regarding your F. H. P. motor problems. Write today. 


The Mark of Quality in Things Electrical 


@ELECTRIC 


INCORPORATED 


DEPT. EMF-145 ROBERTSON AVENUE, CINCINNATI 9, OHIO 





After World War Il 


Up to the beginning of this war, insulating the wire for a motor was 
relatively simple. The frame was large, roomy, well ventilated. But the 
After World War | motors now used in war products are lighter and more compact—hence 
have more intense “hot spots.” Wire used in such motors must with- 
stand temperatures never encountered in previous designs. Also, due to 
faster, more improved winding methods, it has to resist extreme abrasion. 


Acme improved enamels—developed in the Acme plant especially to meet 
World War II demands, together with Acme Formvar and Acme Fiberglas 
—are the answer to the present-day designer’s problems. 


Aeme Wire Any Products 


NEW HAVEN, CONN., U. S. A. F528 J) coils, Magnet Wire, Varnished Insulations 


A POINT TO REMEMBER-— 


The KNURLED 
CUP POINT of the 


~ ws 
‘ WELD-BILT MATERIALS HANDLING EQUIPMENT — 
| } in standard types or custom-engineered to 
your special needs — can add valuable hours 


e SELF-LOCKING | to production operations in your plant, by 


HOLLOW SET SCREW | saving time now lost in slow handling methods. 


! a This is a promise fulfilled in hundreds of 
Pat’d and only has great strength but is also a busy plants today where handling methods and 


Pats. Pend. Self-Locker. Once tightened the production lines have been quickened by the 
Seentin eel knurls dig in and won't permit it to ay wide experience and knowledge of WELD-BILT 
e unwind despite even the most severe f engineers. May we prove it in your plant? 


Socket Screws ; : ae 
Originated With vibration. Yet it is easily removed 


BRAKO” with a wrench and can be used again | i i “‘Weld-Bilt’’ Hydraulic Lift Truck. Handles heavier - 
Years Ago. and again. HY loads easier, Exclusive borizontally-mounted hydraulic 


In the field of electrical instrument and appliance manufac- unit. Capacities, 2500 to 10,000 Ibs. 


turing there are innumerable applications for this outstanding 
“Unbrako” screw. 
Where a Cup Pointed Set Screw is unsuitable, use the Self- 
Locking “Unbrako” Knurled Thread Set Screw, because this 
locks, regardless of the style of point. 
Made in a wide range of sizes for 
electrical equipment use. 


a i ca | me a 


VER 40 YEARS IN BUSIN 
o S IN ESS 233 WATER STREET WEST BEND, WISCONSIN 


STANDARD PRESSED STEEL C0. Materials Handling Engineers @ Hydraulic Lift Trucks, Two-and- 


JENKINTOWN, PENNA., BOX 594 Four Wheel Trucks, Tiering Machines, Skid Platforms, Barrel Trucks 
ond Racks, Portable Elevators and Special Equipment 





—— BRANCHES —— 
BOSTON - DETROIT - INDIANAPOLIS-CHICAGO-ST. LOUIS-SAN FRANCISCO 
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Acadan “2B 


Flexible at—100°F and has 
many of the electrical proper- 
ties of Polystyrene. Ideal for 
numerous electrical applica- 
tions. Write for information on 
forms now available, and data 
on physical and electrical 
properties. 


Send for complete data giving 
physical properties of Acadia 
Polystyrene, plus a table of 
specifications on its electrical 
properties. 


e For any electrical application, Acadia 
Polystyrene is the outstanding plastic in 
the field. Combining highly desirable 
electrical properties, Acadia Polystyrene 
offers dielectric strength and power 
factor superior to any other commercial 
plastic, and comparing favorably with 
mica and ceramics. 

Compression molded sheets of Acadia 
Polystyrene have properties superior to 
sheets fabricated by other methods — 
no shrinkage at normal temperatures 
— better heat resistance. 

Consider also these additional values: 
zero water absorption; relative freedom 
from adverse effects by acids, alkalies, 


alcohol, stack gases, weather, etc.; an 
excellent dielectric constant value, and 
high tensile strength of 3500 to 5000 
lbs. per sq. in. Add to these Acadia’s 
wide experience in the plastics field, and 
you have the reasons why Acadia Poly- 
styrene merits your investigation. 


Complete details are available on request—for quick ref- 
erence some of Polystyrene’s outstanding values are 
given here: 


Dielectric Constant 

Power Factor, 60 cycles 
NO iicnccocacnesacetacconve 
108 cycles 

Dielectric Strength, Volts/Mil !3"’ 


..2.5 to 2.6 at frequencies 10° 

.0001 to .0003 

-0001 to .0003 

-.0001 to .0008 
thickness 

Short time 500 to 700 

Step by Step 450 to 600 

.... 10! to 1019 

. 150°F to 250°F 

190°F to 250°F 


Volume Resistivity, ohms-cms 
Heat Resistance. 

Softening Point 

Specific Gravity 
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ACADIA 


Processors of Synthetic 
Rubber and Plastics « Sheets 
Extrusions e Molded Parts 
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LARGEST INDEPENDENT MANUFACTURERS AND CUTTERS OF FELT 
4035-4117 Ogden Avenue -¢ Chicago 23, iMinois Ye Branch Offices in All Principat Cities - 
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“Tl tell you GOOD 


TIMES ARE COMING!” 


“Tl tell you 
BAD TIMES AHEAD!” 


What’s it to you?—PLENTY! 


OKAY! Maybe the optimists are 
right. There’ll be good times after 
the war. 


OKAY! Maybe the pessimists 
are right. We’ll have another de- 
pression. 


What’s it to you? PLENTY! 
It’s largely in your hands as to 
which we'll have. 


The one way to make it good 
times is to do your share to help 
keep prices down now! 


That means buying only what 
you really need. It means paying 
off your debts, saving ‘your money. 


And here’s where you’re lucky. 


The same program that helps in- 
sure prosperity is also the best 
possible way to get yourself in 
shape to take another depression 
if one does come. So what? You’re 
right both ways—if you save your 
money. You lose both ways—if 
you splurge right now. 


Think it over, fella. Then get 
in there and fight. Read—and 
observe—the four rules to head 
off inflation. The war isn’t over 
yet. And the war against injfla- 
tion isn’t over yet—by a long 
shot. Remember World War I? 
The cost of living rose twice as 
fast after the war as it did during 
the war itself. 


4 THINGS TO DO to keep prices down 
and help avoid another depression 


1. Buy only what you really need. 


2. When you buy, pay no more than 
ceiling prices. Pay your ration points 
in full. 


3. Keep your own prices down. Don’t 
take advantage of war conditions to 
ask more for your labor, your services, 


or the goods you sell. 


4. Save. Buy and hold all the 
War Bonds you can afford— 
to help pay for the war and 
insure your future. Keep up qggegp 
your insurance. 


HELP 


A United States War message ns by the War Advertising Council, approved by the Office of War Information, and contributed by this magazine 


in cooperation with the Magazine Publishers of America. 
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Slat Ce ae) 


Ps 

, EXTENSION, COMPRESSION 
i TORSION, FLAT 

Bs SPECIAL FORMS 

id 


CAN your POSTWAR PRODUCT USE... 


precision fabricated, ingeniously decorated 


/ J : 
When a Spring or Spring Part is required in 7 
your product or in your new design develop- 


ments, tell us what you want to accomplish 
and let us help in solving your problem. 
Hubbard manufactures Springs in almost 
every conceivable type, form and shape; in all When developing your postwar consumer or industrial prod- 
kinds of material and in any quantity. , 
M. D. HUBBARD SPRING CO. 
528 Central Avenue Pontiac 12, Michigan decorated metal product can add to it. 


uct, consider the sales-building features that a GRAMMES 


The lithographed, etched or embossed DIALS, PANELS, 
DATA and NAME PLATES are distinguished by decorative 


beauty of design, color, and finish . . . and feature multi-color 


HUBBARD Springs - Stampings - Wire Forms 


plated and enameled decorations produced by specially de 


DYKEM STEEL BLUE | veloped processes, close tolerance calibrations, legible mark 


ings, and accurately positioned holes. 
STOPS 
LOSSES 


For 69 years GRAMMES has specialized in the creation and 


manufacture of metal products requiring preciszon fabricating 


making dies a a skills, extraordinary decorating ingenuities and cleverly de 
& templates x / 


vised assembly methods. We can save you time, money and 

simply brush on right SPECIM . : C2 82as 

at the bench; ready io ; material on your needs . . . complete centralized facilities per 

fer the layout in a sf : . : ; 

few minutes. The (UMAR GURIEG . mit economical production. 

dark blue background 

makes the scribed layout lines show up in sharp relief, and at the | ar - r: 

same time prevents metal glare. Increases efficiency and accuracy. With two E awards, we re producing for V ictory, but our 
Write for full information : 


THE DYKEM COMPANY, 2303-F North 11th St. St Louis 6, Mo | | Contract Service offers Research, Design, and Engineering aid 
In Canada: 444 Pacific Ave., Toronto, Ont. 





NOW. Preliminary estimates given on parts-production and 
assembly. Let us work with you, complete confidence assured. 


Send today for booklet—‘‘Contract Service by Grammes:’ 


Two Awards 


M re Than " 4 of 
ve: CMG MMYMNnzZ 
MASTER CRAFTSMEN IN METAL... SINCE 1875. 


FOR THEIELECTRONICS EQUIPMENT MANUFACTURER 
Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High a F. GRAMMES & SONS, INC., 191 Union St., ALLENTOWN, PA. 


Voltage Tube Sockets, Iron Core KF Chokes, Quartz Polystyrene | : 
Insulation, High Frequency Variable Condensers, ee” ‘tos Dials, | NEWYORK + CHICAGO + DETROIT + CLEVELAND + MILWAUKEE « PHILADELPHIA 


Case Aluminum Ceassis, etc. Catalog Upon Request. 


AP Vee tA Ra. MFG.CO. Inc. 
150 EXCHANGE ST. eNO) Ae Ce 
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HARDWICK,HINDLE PRODUCTS 
ARE SUBJECT TO HIGH 
PRIORITY RATINGS 


Like many other fine 
products, they are sub- 
ject also to first call by 


Uncle Sam. 


We are proud of the 
service they are perform- 
ing in so many defense 


jobs. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U.S. A. 





MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the bor number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


WANTED— DESIGN LAYOUT DRAFTSMAN, PRODUCT 
|, DESIGNERS, ELECTRICAL ENGINEERS 


These positions offer real opportunities for advancement 
now and in the postwar era to those men who can design: 
Relays, Solenoids, Voltage Regulators, Switches, Remote 
Control Mechanisms, Overload Circuit Breakers, Elec- 
tronic Devices. Let us hear from you. RBM Manufactur- 
ing Co., Division of Essex Wire Corp., Logansport, Ind. 


WANTED, AN ENGINEER WHO CAN WRITE 


If you are a graduate electrical or mechanical engineer and 
enjoy the opportunity to express yourself in writing upon 
technical subjects, this opening with definite postwar pos- 
sibilities should be of interest to you. Long-established 
technical magazine has staff position for man for whom 
editorial work has an appeal. Preferred consideration for 
candidates with definite experience in the development of 
electrical products. Work is stimulating, creative and 
interesting. To qualify you should be able to write con- 
cisely, accurately and interpretively. Box B-17. 


ENGINEERS AND DRAFTSMEN - - - SMALL MOTORS 


Modifications to our peacetime products for increased war 
applications insure an interesting and valuable future with 
a company having an excellent prewar production reputa- 
tion. Location Central Michigan in town having 16,000 
population. In your reply give record of your training and 
accomplishments. Salary open. Box B-29. 


WANTED - - - ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, *Electrical, Electronic, *Mechanical, Metallurgical, 
*Factory Planning, Materials Handling, Manufacturing 
Planning. Work in connection with the manufacture of a 
wide variety of new and advanced types of communica- 
tions equipment and special electronic products. Apply 
(or write), giving full qualifications, to: R. L. D., Employ- 
ment Department, Western Electric Co., 100 Central Ave., 
Kearny, N. J. *Also: C.A.L., Locust St., Haverhill, Mass. 
Applicants must comply with WMC regulations. 


WANTED - - - SUPERINTENDENT 


For division manufacturing small electric motors for. elec 
tric appliances. This is a permanent position with a well- 
known New England concern. State age, marital status, 
education and experience iff first reply. Answer Box B-28. 


PRODUCTION ENGINEER 


Mechanical, electrical, or general engineering graduat« 
Young, with two or three years experience preferred. To 
plan methods, tools and engineering for producing ma- 
chines, electrical controls, and other mechanical item 


Moderate salary to start with good opportunity. Perme- 

nent position with old established concern. Midwestern 

- of moderate size with good living conditions. Box 
-27. 
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In every branch of the Army 
and Navy, Advance Relays 
are dependable components 
of many types of electrical 
equate Factory produc- 
tion is still all-out for War, 
but Engineering Service for 
Post-War products is avail- 
able now. 
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CO-OPERATIVE ENGINEERING 
FOR NEW 
RELAY APPLICATIONS 


SIMPLIFY your product development and 
manufacturing problems by calling of Ad- 
vance Engineers for the close co-operation 
they are prepared to give you immediately. 
This service not only applies to adaption of 
one or more of the forty basic types of Ad- 
vance Relays, which are usually directly applic- 
able to most modern electrical control require- 
ments, but may be utilized for the develop- 
ment of special test models. In any event, you 
will have the best of relays, exactly as you want 


them. Write today. 


CH fyance Helays 


ADVANCE ELECTRIC & RELAY CO- 
1260 WEST SECOND STREET © Los ANGELES 26, CALIFORNIA 





There are literally thousands of Welco ““Custom- 
built” motors in operation. Each one of these 
special motors is delivering dependable, low- 
cost service day in and day out .. . and doing it 
because it was built by the specialist of special 
motors, The B. A. Wesche Electric Company, for 
35 years builder of ““Custom-built”’ motors. 


One of the most outstanding features of Welco 
Torque Motors is their ‘“Uniframe”’ construc- 
tion. This provides for an easy change from 
A. C. to D. C. power or vice versa. However, 


OF SPECIAL 


= TORQUE MOTORS 


Separately Ventilated 
Blower Motor... for 
cable reels... or clutches 
where power must stay 
on continually. Motor- 
driven fan keeps large 
motor cool regardless of 
continuous stall. 


only Welco Motors have this vitally important 
interchangeability. 


Both the A. C. and D. C. Welco Torque Motors 
are built to exert torque up to 4000 inch pounds 
—just another development resulting from spe- 
cialization in the difficult, the out-of-the ordi- 
nary applications of torque motors. 


W rite to Welco regarding your special powering 
problem. There is no machine powering prob- 
lem too difficult for our engineers to solve. 


THE B. A. WESCHE ELECTRIC Co. 


1626 VINE STREET, CINCINNATI 10, OHIO 
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Acme Electric & Mfg. Co. 
Acme Wire Co.. 
Advance Electric Relay & Mfg. Co 
Aerovox Corp. 

Aircraft Screw Products Co. 
Akron Porcelain Co. 

All American Tool & Mfg. Co 
Allegheny Ludlum Steel Corp. 
Allen Mfg. Co., The 

Alliance Mfg. Co... ‘ 
Aluminum Co. of America. 
Aluminum Goods Mfg. Co. 
American Brass Co.. 

American Insulator Corp. 
American Lava Corp. 
American Magnesium Corp 
American Phenolic Corp. 
American Screw Co 

American Spring of Holly, Inc 
Amperite Co. 

Anaconda Wire & Cable Co 
Andrews Steel Co., The 
Arkwright Finishing Co 
Armstrong Cork Co 

Associated Research, Inc. 
Atlantic Screw Works 
Automatic Electric Sales Corp 


Baker & Co., Inc 

Baldor Electric Co 
Barber-Colman Co 

Bay Products Corp 
Bearings Co. of America 
Becker Brothers Carbon Co 
Belden Mfg. Co 
Bentley-Harris Mfg. Co 
Biwax Corp... .. 
Blake & Johnson Co., 
Bodine Electric Co 
Brainin Co., C. S 
Brand & Co., William 
Bridgeport Brass Co 
Bristol Brass Corp., The 
Bristol Co 

Burgess-Norton Mfg. Co 
Burndy Engineering Co., Inc 
Burnley Battery & Mfg. Co 


The 


allite Tungsten Corp 

annon Electric Development Co 
apacitron Co., The 

arpenter Steel Co 

Celanese Corp. of America 
Central Screw Co 

Century Electric Co 

Ceramic Specialties Co., The 
Cerro De Pasco Copper Co. 
hace Co., W. M 

handler Products Corp 
sherry Rivet Co. ; 
hicago Molded Products Corp 
hicago Rivet & Machine Co 
hicago Transformer Corp 
inaudagraph Corp 

lare & Co., C. P 

‘larostat Mfg. Co., Inc 
lifford Mfg Co 

old Metal Products Co 

ole Steel Equipment Co 
llyer Insulated Wire Co 
lonial Insulator Co 

meord Radio Corp 


(;reat American Industries, Inc. 


ntinental Can Co., Inc 
ntinental Electric Co 
ontinental Screw Co. 
bin Screw Co., The 
iyahoga Spring Co. 


i tn ix a i 
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onsolidated Molded Products Corp. 
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Dano Electric Co., The. . 
Dante Electric Mfg. Co 

Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. 
Deutschmann Corp., Tobe 

Dial Light Co. of America 
Dobeckmun Co., The 

Dongan Electric Mfg. Co.. 

Dow Chemical Co. 
Dow-Corning Corp. 

Doyle, Inc., James W 

Drake Electric Works, Inc. 
Drake Mfg. Co. 

Driver-Harris Co 

Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 
Dykem Co., The 


66, 67, 


Eastern Air Devices, Inc 

Eicor, Ine 

Electric Auto-Lite Co., The 31, 
Electric Indicator Co 

Electric Motor Corp 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 

Electrix Corp ‘ 
Electronic Laboratories, Inc. 
Emerson Electric Mfg. Co 


Fairbanks, Morse & Co 

Fansteel Metallurgical Corp. 
Federal Telephone And Radio Corp 
Fenwal, Inc. 

Fisher-Pierce Co 

Follansbee Steel Corp 

Ford Radio & Mica Corp 

Formica Insulation Co 


George K 
Gaylord Container Corp 


Garrett Co., 


Gear Specialties, Inc 
General Ceramics & Steatite Corp 
General Controls 
General Electric Co 
13, 40, 41, 58, 83, 177, 213, 239, 
General Industries Co., The 
General Plate Div. of Metals & Controls 
General Screw Mfg. Co 
General Thermostat Corp 
General Tire & Rubber Co 
Gibson Electric Co 
Gibson Co., Wm. D 
Gisholt Machine Co 
Gits Brothers Mfg. Co 
Goodrich Co., The B. F 
Gothard Mfg. Co 
Grammes & Sons, L. F 
Granite City Steel Co 
Guardian Electric Mfg. Co 
Guardian Utilities Co 


Handy & Harman 

Hardwick, Hindle, Inc. ; 

Harper Co., The H. M. ; 123, 
Haydon Mfg. Co., Inc.. 

Heinemann Circuit Breaker Co 

Herzog Miniature Lamp Works, Inc 

Hexacon Electric Co 

Hilliard Corp. 

Hillsdale Commutator Co. 

Holtzer-Cabot Div. First Industrial Corp.. .55, 
Homer Commutator Co 

Hoover Ball & Bearing Co 

Hopp Press, Inc.. . 

Hoskins Mfg. Co. 

Hubbard Spring Co., M. D 


Ideal Commutator Dresser Co 

Illinois Electric Poreelain Co. : 
Ilsco Copper Tube & Products Co.. . 
Indiana Steel Products Co. 
Industrial Condenser Corp. 
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Industrial Molded Products Co. 
Insulation & Wires, Inc. 
International Nickel Co., Inc. 
International Resistance Co..... 
International Screw Co. 

Irvington Varnish & Insulator Co. 


Janette Mfg. Co. 
Jefferson Electric Co 
Jelliff Mfg. Corp., C. O 
Johnson Bronze Co 
Jones, Howard B. 


Kester Solder Co 

Keuffel & Esser Co 

Klein & Sons, Mathias. . 
Knox Porcelain Corp. 
Krueger & Hudepohl 
Kurman Electric Co., Inc 
Kurz-Kasch, Inc 


Lamicoid Fabricators, Inc 
Lamson & Sessions Co., The.. 
Lea Mfg. Co. 

Lectrohm, Inc. 

Leland Electric Co 
Lester-Phoenix, Inc 

Linden & Co., Inc 

Littelfuse, Inc 

Lord Mfg. Co 

Louthan Mfg. Co 


Maas & Waldstein Co 
Macallen Co . 
Magnatrol Valve Corp 
Mallory & Co., Inc., P. R 
Manufacturers Screw Products 
Master Electric Co 

McGill Mfg. Co., Inc 
McInerney Plastics Co 
Mercoid Corp. 

Mercury Clutch Corp 

Merit Coil & Transformer Corp 


Micro Switch, Div. First Industrial Corp 


Midwest Molding & Mfg. Co. 
Milford Rivet & Machine Co 
Millen Mfg. Co., Inc., James 
Miniature Precision Bearings 


Minneapolis-Honeywell Regulator Co. . 


Mitchell-Rand Insulation Co. 
Monarch Aluminum Mfg. Co. . 
Monsanto Chemical Co 
Mossman, Inc., Donald P. 
Muehlhausen Spring Corp 


National Acme Co 
National Band & Tag Co 
National Carbon Co., Inc 
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16, 


National Electrical Manufacturers Association 


National Lock Washer Co. 
National Screw & Mfg. Co 
National Varnished Products Corp. 


123, 


New Departure, Div. of General Motors Corp 


New England Miea Co., Inc. 

New England Screw Co 

New Jersey Wood Finishing Co 
New Jersey Zinc Co. 

Newport Rolling Mill Co 

Norma Hoffmann Bearings Corp 
North American Electric Lamp Co 
Northern Industrial Chemical Co. 
Norton Electrical Instrument Co. 
Nothelfer Winding Laboratories 
Numberall Stamp & Tool Co., Inc. 


Oakite Products, Inc 

Ohio Electric Mfg. Co. 

Ohmite Mfg. Co. 

O'Neil-Irwin Mfg. Co 

Oster Mfg. Co., John 
Owens-Corning Fibreglas Corp. 


123, 
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Packard Electric Div. of General Motors Corp 
Panelyte Div. St. Regis Paper Co. 
Paper Manufacturers Co. 
Paragon Electric Co 

Paramount Paper Tube Co.. . 
Parker-Kalon Corp.. . 
Patton-Macguyer Co.. 

Pawtucket Screw Co. 

Peck Spring Co. 

Pheoll Mfg. Co.. 

Phillips Screw Manufacturers. 
Photoswitch, Inc. . 

Plastic Manufacturers, Inc... 
Plastic Wire & Cable Corp..... . 
Porcelain Products, Inc... .. 
Portland-Monson Slate Co. 

Potter & Brumfield Mfg. Co. 
Precision Paper Tube Co 
Progressive Mfg. Co 

Pyramid Products Co 


Quadriga Mfg. Co... 


RCA Victor Div. of Radio oe of America. 
Raytheon Mfg. Co. 

Reading Screw Co. 

Redmond Co., A. G. atin a 
Revere Copper & Brass, Inc... 
Richardson Co. 

Robbins & Myers, Inc. ; 
Rockbestos Products Corp. 
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Rogan Brothers 
Roller-Smith Co.. 


Rome Cable Corp. 
Russell, Burdsall & Ward Bolt & Nut Co 
Ryerson & Son, Inc., Joseph T.. . 


Santay Corp... 

Scovill Mfg. Co. 

Seymour Mfg. Co. 

Shakeproof, Inc... . . vate 

Signal Electric Mfg. Co. 

Signal Indicator Co..... 

Simpson Electric Co... . . 

Smith Mfg. Co., F. A.. 

Southington Hardware Mfe. Cc ‘0. 

Special Electrical Porcelain Section 
National Electrical Mfgrs. Assoc...... . 

Speedway Mfg. Co.......... 

Spencer Thermostat Co... . . 

Sperti, Inc. 

Sponge Rubber Products Co...... 

Sprague Electric Co... . 

Square D Co...... 

Stackpole Carbon Co. 

Standard Molding Corp. caer 

Standard Pressed Steel Co........ 

Standard Transformer Corp.. 

Stan-Test Corp. Div. Blac kstone “Mfg. Co. 

Star Electric Motor Co. Fy te 

Star Porcelain Co ne 

Sta-Warm Electric Co.... ng 

Steward Mfg. Co., D. M....... 

Stokes Machine Co., F. J... 

Struthers-Dunn, Inc.. 


_—— 


Roebling’s Sons Co., John A 


207 Stupakoff Ceramic & Mfg. Cc 10. 


A coil begins with its base. 
And the best coil ever made 
is no better than its base. 


SAVE SPACE — SAVE WEIGHT 
INSURE BETTER INSULATION 


Experienced coil users appreciate 
the marked advantages of Preci- 
sion Bobbins which do away with 
layer-winding requiring insulation 
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Superior Bearing Bronze Co... . 
Superior Electric Co... . 

Superior Tube Co....... 
Suprenant Electrical Insulation Co. 
Synthane Corp 


Taylor Fibre Co... 

Thermador Electrical Mfg. Co. . 
Thompson-Bremer & Co 

Timken Roller Bearing Co. 
Toledo Standard Commutator Co. 
Torrington Mfg. Co... 

Trico Fuse Mfg. Co.. 

Tuttle & Co., H. W.. 


United Chromium, Inc... . 
United States Rubber Co.. 
United Transformer Co..... 
Universal Clay Products Co. 
Universal Winding Co 


Valley Electric Corp. . 
Veeder-Root, Inc. . 

Victor Electric Products, Inc. 
Vulcan Electric Co.. 


Wagner Electric Corp.. 

Waldes Koh-I-Noor, Inc...... . 

Walthour & Hood Co.. 

Waterbury Companies, Inc...............+.- l 
Wenco Mfg. Co...... 

Wesche Electric Co., The B. A. 

West Bend Equipment Corp. . 

Western Cartridge Co........ 

Western Felt Works. . 

Westinghouse Electric & Mfg. Co. 

Weston Electrical Instrument Corp 

West Virginia Pulp & Paper Co............. 
Whitaker Cable Corp... . 

Wilson Co., The H. A 

Wincharger Corp... . : 

Winsted Div. Hudson Wire Co...... 

Wire Stripper Co 

Wolverine Bolt Co. 

Worthington Pump & Mac shinery C ‘orp ; 


Precision Bobbins are made to practically any 


strips over each layer. 

More room for winding. 

More turns or larger gauge in the 
same space. 

Better heat dissipation. 


Ask for samples end prices. Wire or write 


PRECISION PAPER TUBE COMPANY 


2035 W. Charleston St., Chicago 47, Illinois 


size or length—round, square, rectangular. 
Spirally wound dieletric kraft, fish paper or cel- 
lulose acetate. Swaged ends. Vulcanized flanges. 
Greater strength. 


Made to your 
specifications. 
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DOUBLE FEATURE 


Ingenuous fellow, the designer of this gear lapping machine. 
PUA Um OO Cm 
TCM Tome Mee a) me te la aL) 
eC CC Me 

This power drive incorporates a mechanical variable speed unit 
Ti MMe l- aoe Pete eee ot ue tac 
variable speeds, in exactly the right range, for the spindle drive. 
Oe mu Ml eh 
Crs mC UR ee ue Ce Ce 
the variable speed drive, the two gear reductions . . . all are 
rete MC me eM a Me a la 
Ty: ol Cho ae ots cole Saves ordering and mounting time .. . 
PTnay ra MP ML) 

ar) Tl a combination rf 
MM et Me ee mC a Ty 


le MMS. le Me Peer tet Td ae 


and every type of mounting arrangement .. . Pat Pe 
flexible, the most versatile line of motor drives in the world. 
ON eee em a ee ls) bd 


Se A ie eae eee 


THE MASTER ELECTRIC COMPANY e DAYTON Il, OHIO 





High Polish! 

Needs No Finishing! 
Really Flat! 

Full Contact! 


Full Conductivity! 


Square Edges 


Specially-Prepared Switch Copper by REVERE 


Revere has developed a new method of manuta 
turing Switch Copper to meet the exacting require 
ments of the electrical industry on an economical 
basis. 

The process produces Switch Copper with a sur 
face finish far superior to regular commercial bar 
copper, and with exceedingly close tolerances. Flat- 
ness measured across the width of the bar is kept to 
the following Revere standards: — Convexity nonc 
Concavity, .001” maximum per side up to 2” wide. 
.002” per side, 2” and over. Camber, or depth ot 
lengthwise arc 1g” maximum in 8 feet. Edges are full 
rounded, square or as specified. Made from elec- 
trolytic copper, meeting the A.S.T.M. specifications 
for purity and conductivity. 

This is really beautiful metal. Its superior finish 
and flatness mean that simple cutting and drilling are 


enough to produce switch blades that will make per 


fect contact, reducing current losses. Naturally, 
Revere Specially-Prepared Switch Copper carries a 
slight premium in price, but those who have used it 
report this is insignificant compared with the large 
savings made possible by abandoning the expensive 
finishing processes required when using ordinary 
commercial bar. Revere Switch Copper is also being 
used in: knife-blade fuses; switchboards; in other 
cquipment requiring exposed bus bars. For further 
information, write Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Executive Offices: 230 Park Ave., New York 17,N. Ys 





